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The Course of Oil 





PUBLIC LAND POLICY 
Senator Joseph C. O’Mahoney, chairman of the 


Special Committee Investigating Petroleum Re- 
sources, in an address before the Rocky Mountain 
Oil and Gas Association last month on petroleum 


and public land policy, pointed out that testimony 
recently presented by the PAW before the Commit- 
tee demonstrated the importance of encouraging 
more wildeatting and will be given serious considera- 
tion in recommending a national oil policy. As Sena- 
tor O'Mahoney pointed out, “Petroleum reserves in 
the United States have been depleted by 7 per cent 
as a result of the contribution this nation made to 
the winning of the war, whereas the reserves of the 
rest of the world have been depleted by only 2 per 
cent. There is, however, this great difference—the 
possible oil territory in the United States has been 
far more thoroughly explored in the past than has 
the possible oil territory of Europe and Asia. In 
\rabia, in Persia, and in Russia, there are huge 
areas geologically capable of producing oil that have 
not yet been tested. More than a million oil wells 
have been drilled in the United States, but only a 
small fraction of that number in all the rest of the 
world. 

“During the war, we contributed from our re- 
serves by withdrawing oil at a rate greater than that 
which the oil engineers called the ‘maximum efficient 
productive capacity.’ This was because discoveries in 
the United States were less than sufficient to meet the 
increased consumption.” 

One-fifth of all oil ever produced in the United 
States was taken out of the ground during the war, 
although only 8,200,000,000 barrels of oil were 
discovered and so fell short of consumption by 1,- 
600,000,000 barrels. 

“It is clear then,” according to Senator O’Maho- 
ney, “that more exploration is needed if American 
reserves of petroleum are to be maintained. They 
must be maintained because petroleum is still the 
most important industrial and commercial fuel. The 
new postwar aviation industry cannot be developed 
without gasoline. Petroleum in 1920 after World 
War I, furnished only 19 per cent of the fuel for 
the merchant fleets of the world. In 1944, it fur- 
nished 75 per cent of that fuel. Industrial demands 
of other kinds are constantly rising. Indeed, wit- 
nesses from the PAW have told the Senate Commit- 
tee that the demand for petroleum and petroleum 
products in 1946 is likely to be almost equivalent to 
the high demands of the war.” 

Considering the prospect of expansion in Western 
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by K. C. SCLATER ——------ 


United States, O’Mahoney declared “The revision of 
the Oil and Gas Leasing Act is a project of greatest 
importance. He also made the interesting observa- 
tion that “An examination of the reserves of the 
United States shows that of all the oil producing 
areas in the country, the Rocky Mountain area has 
heretofore contributed the least. In the states of the 
Southwest, 69 per cent of all our reserves are now to 
be found; 16 per cent are on the West Coast; 10 per 
cent in the Mid-West; and only 4 per cent in the 


Rocky Mountain area, excluding New Mexico.” 


Ralph K. Davies, Deputy Petroleum Administra- 
tor has declared that “if enough exploratory wells 
are to be drilled the small wildcatter must be kept 
in business and kept drilling. The large companies, 
with all their resources, do not have enough risk capi- 
tal to drill all the wells that should be drilled. More- 
over, they are not numerous enough to cover the mul- 
tiplicity of possibilities that should be given atten- 
tion. Their tinal decisions on what spots are worth 
the risk of drilling are made by too few men; they 
do not represent a sufficient diversity of opinion.” 

To this statement of Ralph K. Davies, Senator 
O’Mahoney observed that he could “imagine no 
more emphatic declaration of a fundamentally sound 
principle. Concentrated economic power, like con- 
centrated political power, retards development and 
obstructs progress. 

“Tt is, therefore, essential that the Federal Gov- 
ernment in its attitude toward the exploration of the 
public domain must adopt those policies that will 
keep the small wildcatter in business.” 


Senator O’Mahoney went on to say that “Adminis- 
trative improvement, desirable though it is, will not 
be enough. We need also new incentives if we are to 
‘transform the “potential’’ or unknown reserves’ of 
the public land states ‘into known or proved re- 
serves.’ No one can doubt, it seems to me, in the face 
of the situation as it exists, that the Federal Govern- 
ment in order to encourage the wildcatter and pro- 
mote the search for new reserves of oil in the very 
area where that search is likely to be most produc- 
tive, should not hesitate to grant royalty concessions. 
It is far more important in the public interest that 
we should promote the search for oil now than that 
by any attempt to secure a high rate of royalty in- 
come to the Federal Government we should run the 
risk of retarding exploration. We'need more oil. The 
rate of discovery has been falling as well as the size 
of the new pools. There is more to be gained in stim- 
ulating the activities of the wildcatter than in holding 
out for high royalties to the Government.” 
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Scanning WASHINGTON’S OIL HORIZON 


By MILBURN PETTY 


WASHINGTON.—AIll signs point to OPA suspending or re- 


moving oil price controls soon after the heating oil season ends 
in April--certainly before mid-summer. 

For one thing, OPA has had a bellyfull of trying to cure a 
short supply situation by granting increases and more increases 
in fuel oil price ceilings to induce refiners to change their yields. 


(Refiners made their case by showing a considerable loss in in- 
come and profit since V-J Day, with war products discontinued. ) 
OPA was being blamed on all sides for the impending shortage, 
which threatened cold homes for many thousands of people. 


OPA would much prefer that next winter’s supply problem be 
left to normal economic factors (or some other oil control 
agency, if it comes to that). 

So. when fuel oil demand eases up with the coming of spring 
and the danger of a runaway market is gone, OPA will be ready 
to let up on oil price controls. By then. OPA expects, gasoline 






inventories will be so high as to make academic the present ceil- 
ing prices on motor fuel. Other principal products are expected 
to be in ample supply, too. 

Even though OPA is ready and willing to discontinue product 
price ceilings, it may be reluctant to remove ceilings on crude. 
And that may be reason enough for OPA to delay until mid-sum- 
mer before removing all oil price controls. 

Meanwhile, producers are girding for a final showdown with 
OPA on their long-pending plea for an increase in crude price 
ceilings—and this time they may find OPA in a more receptive 
mood. 

Just as on fuel oil, OPA may find itself in the dilemma of hav- 


ing to increase crude price ceilings or remove them entirely. 


For the moment, OPA probably will prefer to increase the ceil- 
ings. It will be only a delaying action, however, because by mid- 
summer OPA can be expected to remove all ceilings on crude 
and products. 





@ &IG INCH DISPOSAL. Now that Surplus Property Admin- 
istration has reported to Congress its finding that the Big Inch 
and Little Big Inch can compete with tankers, all that remains 
is for SPA to find a buyer for the government-owned lines. 

\s the major oil companies still insist that they prefer 
tankers, SPA is trying to promote interest among independents 
in the production, refining, and marketing branches, to get them 
to operate the lines jointly. With this objective. SPA plans to 
sponsor a meeting of independents and co-operatives some time 
soon. (Several major companies have indicated they would be 
interested, if some program for joint operation of the lines is 
worked out—but none appears willing to take the lead.) 

Failing to get private enterprise interested in the lines as oil 
carriers, either to buy or lease, SPA hints that it will seek con- 
gressional approval for full-cost operation by the government. 
National security, SPA insists, requires that the lines be readily 


available as oil carriers in event of another emergency. 

If the situation ever gets to the point where it appears likely 
the government will step in, the major companies probably 
would becdme interested in operating the lines. 


@ CONSERVATION CONFAB. President Truman plans to 
call a world-wide conference on conservation of petroleum, min- 
erals and forest products—-with Interior Secretary Ickes head- 
ing up the U. S. end of it, at least. (This is further evidence that 
!'ruman wants to keep Ickes around.) Date probably will be set 
for early in 1947. Just before President Roosevelt died, a sim- 
ilar conference was being planned. 


@ SURPLUS 100-OCTANE. Some of the military’s oil-policy 
makers are swinging around to the opinion that the Army and 
Navy can use up all of their surplus 100-octane gasoline stocks 
in this country within the next 18 months. (They feel sure that 
this material won’t deteriorate before that time.) If their views 
prevail, it means no 100-octane surplus will be dumped on the 
civilian market. 


@ DEPLETION ALLOWANCE. When Treasury officials go 
before the House Ways and Means Committee this spring to 
give their recommendations on tax revision, they probably will 
take a sideswipe at the percentage depletion allowance—but 
they will hold off their all-out attack on this tax provision until 
1947. They have concluded that it would be unwise to press con- 
troversial issues during this election year. 
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@ STRIPPER WELLS. Interior Department may call a con- 
ference of stripper well operators before long to discuss ways 
and means of keeping these marginal wells producing, safe- 
guarding their billions of barrels of reserves. 

Interior officials are opposed to a permanent subsidy for strip- 
per wells, except as a last resort. But Interior is willing to make 
a continuing study of cfude prices and production costs in rela- 
tion to reserves. If nothing more, such a study might provide the 
stripper well operators with ammunition to carry their fight to 
Congress. 


@ FLYING DOODLEBUG. Oil companies are still pressing 
the Navy to release data on the airborne magnetometer devel- 
oped during the war, despite Navy’s declared intention of keep- 
ing it under wraps for another six months. 


@ POSTWAR PIWC. If the proposal for an industry-wide 
advisory organization—patterned after the Petroleum Industry 
War Council—falls through, it wouldn’t be surprising if the 
government takes the lead in setting up such an advisory group, 
representative of all elements in the industry. Sentiment for 
such a postwar PIWC was in the majority with the poll of 
PIWC members half completed. 


@ ROYALTY OIL. Senator O'Mahoney, Wyoming, plans to 
seek action soon on his bill (S. 680), now on calendar, requir- 
ing preference be given to refineries needing crude in disposal of 
government royalty oil from public lands. Meanwhile, Interior 
Department has declared it won’t sell any royalty oil under De- 
partmental Order 1058, giving preference to small refiners. 
pending action on O’Mahoney’s bill. 


@ POSTSCRIPTS. OPA has turned down the request of oil 
field equipment manufacturers for removal of price ceilings on 
their products. ... RFC had no trouble finding a buyer recently 
for 3,864,000 gal. of surplus alkylate (89 octane) at 5 cents per 
gal.... Trial of the API anti-trust suit is not in the cards for 
1946 but settlement by a consent decree may be... . Hearings 
open February 15 on the Anglo-American Oil Agreement, with 
some opposition expected but not enough to block it. ...Cap- 
tain Bart Gillespie, USNR, who headed the Navy’s Alaskan oil 
exploration last year, is going back there as the civilian super- 
intendent for the contractor chosen to go ahead with the work. 
... The Sumners-McCarran resolution quitclaiming submerged 
lands in favor of the states is probably stymied in the Senate 
until the U. S. Supreme Court acts. 
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NATIONAL PETROLEUM SITUATION 





STRONG CRUDE DEMAND. Despite the end of hostilities, 
the demand for crude oil has. continued above expectations. 
Preliminary figures for the year 1945 indicate a } eine for 
crude of |,782,042,000 bh. which is an increase over 1944 
of about 2 per cent. Correspondingly, domestic crude oil 
production rose 2 per cent over 1944 to a total of 1,706,- 
331,000 bbl. 


IMPORTS REACH NEW HIGH. Imports of crude oil in 1945 
aggregated about 72,192,000 bbl., which is the highest rate 
recorded since 1929. Data for 1945 show that wi imports 
were about |6 per cent greater than those recorded in 1944. 
The highest previous figure on crude imports was in 1929, 
when the nation received about 79,000,000 bbl. of crude oil 


from foreign sources. 


DRILLING EXCEEDS QUOTA. The 1945 drilling quota, es- 
tablished by PAW, calling for the completion of 27,000 wells, 
was exceeded to a moderate degree. Final figures for the 
year indicate that the industry completed 27,045 wells. A 
oreak-down of the total shows, however, that wildcats failed 
to reach the prescribed quota of 5,000. Actual completions 
were 4,105. Development wells drilled exceeded the annual 
quota to the extent of 940 wells. 


GAS STOCKS MOUNTING. Heavy refining schedules in 
the latter part of 1945, prompted by an urgent need for 
greater fuel oil supplies, in the face of reduced civilian and 
army-navy demand for motor fuels, caused an unusually 
sharo increase in motor fuel stocks. Year-end stocks were 
reported to be about 91,215,000 bbl., against 77,874,000 
a year ago. This is an increase of about |7 per cent. 


LESS FUEL OIL SUPPLY. Despite heavier refining opera- 
tions, which has stimulated the demand for crude oil, the 
demand for fuel oil has greatly exceeded the supply. Produc- 
tion of fuel oil last year aggregated 719,290,000 bbl., while 
the demand was 785,197,000 bbl. Since imports and transfers 
from crude oil failed to meet requirements above production, 
stocks of fuel oil dropped about |3 per cent under a year ago 


‘ to 76,910,000 bbl. in December. 


REFINING OPERATIONS LAGGED. While refining opera- 
tions were about 3 per cent above 1944, analysis shows that 
runs to stills were about | per cent below ado cadaeads. 
without considering any stock build-up. After providing for 
imports of various refined products and transfers of crude 
to fuel oil, required refinery runs last year were about 4,765, - 
000 bbl. daily. Actual runs in 1945 averaged 4,720,000 bbl. 





Comparative Statistics, December, 1945 


All figures are computed on a Bureau of Mines’ Basis* 
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Wildcats drilled............ 300 361 351 4,105 3,848) + 7 
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RE ee 
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OS ee 50! 
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Days supply............. 47 51 44 47 44 Other states............... 223 265 272 273 280i — 2 


Economic Position of U.S. Petroleum Industry 
Twelve Months Ending December 31, 1945 

























































































*Unless otherwise stated all figures represent thousands of barrels. 
tDomestic and foreign. qRevised. 





§$No change since prices frozen. Prices do not include subsidies. 
(p) Preliminary. 


***Does not include input wells. 
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Highlights IN OILDOM 


@ TRINIDAD TO EXPLOIT SUBMARINE AREA. The Trini- 
dad Petroleum Development Company, Ltd., is to explore the 
submarine area off the south coast of Trinidad where the gov- 
ernment has offered a concession. This has been accepted and 
as soon as materials. equipment, and labor are available, the 
company will conduct exploratory drilling to investigate the 
possibilities. If convinced of successful commercial exploitation, 
a separate company will be formed under the same manage- 
ment to exploit this new area. 

Speaking at the annual meeting, Kenneth Moore, chairman, 
stated: 

“On July 31, 1945, the total area over which we had mining 
leases and freehold oil rights in Trinidad was 37,665 acres— 
an increase of 2663 acres during the year. In addition we have 
been offered by the government and have accepted a concession 
and licenses covering an extensive area of the sea bed off the 
south coast of Trinidad. 

“For many years geologists have had reason to believe that 
oil deposits existed under the sea bed between Triniaad and 
the South American Continent, and the question of submarine 
concessions, as they are called, has from time to time been 
the subject of discussion between the government and the 
established oil companies. The submarine area allotted to us 
is more or less contiguous with our existing oil-fields, and 
when the necessary equipment, materials, and labor become 
available it will be our duty to begin exploratory drilling with 
a view of commercial production if the results justify it.” 


@ DINNER GIVEN IN W. R. BOYD’S HONOR. Almost 400 
personages of the federal government, the congress, and indus- 
try hailed William R. Boyd, Jr., as one of Uncle Sam’s unsung 
soldiers in mufti and lauded his leadership in teaming the 
petroleum industry with government to oil the United Nations’ 
victory at a testimonial dinner in Boyd’s honor. 

The dinner was tendered Boyd by the Petroleum Industry 
War Council on the eve of PIWC’s dissolution as an industry 
war agency. Boyd, president of the. American Petroleum In- 
stitute, served as chairman of PIWC for the four years of its 
existence as the petroleum industry’s national war agency 
created by the Petroleum Administrator for War as an advisory 
group to the federal government on planning petroleum’s part 
in the war. 

With the cabinet, the senate, the congress and leaders of the 
oil industry represented at the speakers’ table, Boyd heard 
himself hailed as one of the principal forces in the establish- 
ment of the greatest government-industry partnership in the 
history of the United States. 

Secretary of the Interior Harold L. Ickes, also the Petro- 
leum Administrator for War, said of Mr. Boyd: 

“We are all here to join in recognition of the outstanding 
accomplishments of a man whose life has been a series of 
incidents worthy of the emulation of every one of us. 


“There are those among us who have felt that Bill Boyd 
must be performing with mirrors. His enthusiasm for his duty 
and his unbounded energy certainly have defied the laws of 
nature and surpassed the limits of mere man. It is for these 
and for his record of achievement in the service of his country 
and his industry that we salute him, and would knight him, if 
we could.” 

As testimony to the esteem with which Boyd is regarded 
within the industry he was presented with an oil portrait of 
himself and a silver waiter bearing the signatures of all those 
who served with him as members or on the executive staff of 
PIWC. Presentations of the portrait and the silver waiter were 
made in behalf of PIWC by Col. T. H. Barton, president, Lion 
Oil Company, and A. Jacobsen, president, Amerada Petroleum 
Corporation. 

Presiding at the dinner and chairman of the committee on 
arrangements was George A. Hill, Jr., president, Houston Oil 
Company of Texas. 
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@ ANGLO-AMERICAN OIL PACT HEARINGS. Public hear- 
ings on the ratification of the Anglo-American oil treaty will 
begin February 15, the senate foreign relations committee has 
announced. Signed several months ago in London, the pact 
provides for collaboration of American and British interests 
in developing petroleum resources throughout the world. 


@ URGES PERMISSIVE UNITIZATION OIL AND GAS 
POOLS. After an engineering survey of casinghead gas waste, 
an oil industry advisory committee has suggested to the Texas 
Railroad Commission that it should recommend to the legisla- 
ture enactment of laws for permissive unitization of oi] arid gas 
reservoirs. 

The committee is headed by James P. Nash of Austin. It has 
been working with the engineering committee, headed by 
William Murray, Jr., of Houston, which recently reported that 
nearly 1,500,000,000 cu. ft. of casinghead gas is being destroyed 
daily in Texas after being produced with oil. Lack of unified 
control over production and reinjection of casinghead gas was 
cited by the engineers as a handicap to conservation in many 
oil fields. 

The committee asked the commission to recommend legisla- 
tion for the following: 

1. Permissive pooling of oil and gas properties, including 
those owned by the state and other government subdivisions. 

2. Permission for such agreements to be approved by the 
Railroad Commission, after hearing, rather than by the attorney 
general. 

3. A requirement for the commission to include merchantable 
casinghead reasonably accessible to market in allocating gas 
production to meet market demand. 

4. Amendments to clarify and restrict the use of gas in gas- 
lift apparatus. 


@ CPA APPROVES PRICE RAISES. The OPA has author- 
ized producers’ price ceiling increases ranging from 4 to 35 
cents a bbl. for crude oil from 14 pools in 6 states. The in- 
creases are retroactive to December 1. 

The 14 pools added to the list and the amount of the increase 
for each in cents per barrel: 

Texas: Government Wells south, 20 cents; Howard-Glass- 
cock, 4 cents; Ross (Caddo), 20 cents; Sand Flat (Odessa), 
20 cents; Wheat, 20 cents. 

Oklahoma: Arno West, 20 cents; Lyons-Quinn, 10 cents. 
through raising the previous increase of 25 cents to 35 cents: 
Slick, 5 cents, through raising the previous increase of 20 cents 
to 25 cents; Wilcox, 5 cents, through raising the previous in- 
crease of 20 cents to 25 cents. 

Kentucky: Livermore (McClosky) and North Livermore. 
each increased 35 cents, through deletion of them as exceptions 
from the list of Kentucky pools entitled to an increase of 35 
cents. 

Colorado: Welling, 5 cents. 

Kansas: Burton NE, 6 cents. 

New Mexico: Copper-Jal, 6 cents. 


@ SEEK TO REVISE MISSISSIPPI BOARD. Reorganization 
of the Mississippi Oil and Gas Board and creation of a techni- 
cal staff would be provided under a bill prepared by State 
Senator Luther A. Whittington. 

The bill would establish a 7-man oil and gas board with 
members appointed by the governor for staggered terms. The 
board now consists of the governor, attorney general, land com- 
missioner, and supervisor. 

The revised board would be empowered to employ a senior 
petroleum engineer, geologist, geophysicist, supervisor of field 
engineering and other personnel. 

Administration would be financed by an assessment not in 
excess of 5 mills on each barrel of oil and condensate and 1% 
mill on each 1000 cu. ft. of gas produced, saved, and sold. 
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mason Of Field ACTIVITIES 





@ ILLINOIS. A pool-opening well in Clay County, Illinois, 
is the N. V. Duncan No. 1 J. Leonard, SW SE NE 2-3-7e. Lo- 
cated 6 miles northeast of Louisville, the well was drilled to a 
total depth of 3007 ft. A one-hour drillstem test of the Cypress 
sand showed 50 ft. of oil and 50 ft. of oil-cut mud and no water. 

Olson Drilling Company has a prospective pool opener with 
its Roush No. 1, NE SE NE 15-1n-7e, in Wayne County, IIli- 
nois. A one-hour drillstem test of the McClosky lime got gas 
in 25 min., 120 ft. of clean oil, and 60 ft. of oil-cut mud. Total 
depth of the well is 3133 ft. 

When J. J. Lynn No. 1 Earhardt, NE NE 12-5s-8e, found a 
show of oil in the Aux Vases sand at 3159-68 ft., there was 
prospect of a new field in White County. The well is ap- 
proximately 344 miles northwest of the Trumbull pool. 


@ MISSISSIPPI. There has been a discovery of a new oil 
field in Adams County, Mississippi. The well, Baker-Maier No. 
|, 34-16n-R2w, was perforated at 10,542 to 10,552 ft. The well 


is producing high gravity oil free of water. 


@ KANSAS. Russell County, Kansas, has a new oil pool at 
Coralina Oil Company No. 1 Olsen, SE-SE-23-13-15w. The 
well was given an initial rating of 29 bbl of oil daily. Produc- 
tion is from the Kansas City lime. 

One of 4 wildcats is expected to open the first new pool in 
the new year for Kansas. Helmerich and Payne’s No. 1 Bow- 
man “A.” NW NW SE 3-5-20w, 2 miles north of the Hansen 
pool in Phillips County, is showing production from both the 
Lansing lime and the Arbuckle. ; 

One mile west of the Chase South pool of Rice County, Lauck- 
Vioncrief and associates appear to have a commercial oil well 
at the No. 1 Logan, SE SW SE 12 20-10w. Some 1500 ft. of oil 
stands in the hole from the Arbuckle. 

Prospects are bright for production from the Sohio Petroleum 
Company’s No. 1 Schaefer, NE NE NW 11-12-21w, 2 miles 
north of the Gugler pool in Trejo County. 

Skelly Oil Company No. 1 Boggs, NW NW NE, 2-22-12w, 
opened a new gas pool in Barber County. The well gaged 
5,094,000 cu. ft. of gas from Mississippi lime. Total depth is 
1471 ft. 

\ prospective pool opener in Cowley County is the W. L. Har- 
mon et al No. 1 Smith, SE SE SW, 15-33s-3e, nearly a mile east 
of the Rainbow Bend pool. The well was swabbing at the rate 
of 2% bbl. of clean oil an hr. It was drilled to 4256 ft. in the 
Arbuckle. 

Bridgeport Oil Company has a producing oil well in fhe 
making at the No. 1 Zvolenak “B,” SW SW SE 29-15-10w, west 
of the Vacek pool of Ellsworth County. On a 2-hr. test from 
the Arbuckle, the well swabbed a total of 60 bbl. of oil. 


@ KENTUCKY. Joe Engberg No. 1 Blake Brothers’ wildcat 
in section No, 22-P-20, one mile southwest of Robinsonville, 
is showing for a pool opener. The McClosky limestone in this 
well is from 2576-79 ft., and on the last production test it made 
350 bbl. of oil in 24 hr. 


@ TEXAS. For the first time in East Central Texas produc- 
tion has been developed in the Edwards lime. The discovery 
is Magnolia Petroleum Company-Continental Oil Company No. 
2 E. R. Bolton, George Bord survey, in the Glendale area, 
lrinity County. There was a recovery of about 5,000,000 cu. ft. 
of gas per day and 5 bbl. of condensate per hr. The well was 
drilled to a depth of 12,505 ft. 

West Texas’ first pool opener in 1946 was the Seaboard Oil 
No. 1 S. E. Lee, in eastern Dawson County. It produced 6 bbl. 
of oil an hr. from the San Andres sand and was bottomed at 
3795 ft. Some estimated the well would pump 100 bbl. a day. 

\ southwest Texas wildcat has opened a new pool in that 
area. The well is the Humble No. 1 King Ranch-Monte Negra, 
Santa Gertrude Grant, 4 miles southwest of Kingsville, It 
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flowed 168 bbl. a day and was drilled to a total depth of 7763 ft. 

Sun Oil Company’s No. 3-B Lasater, in survey 331, is a 
possible pool opener for Brooks County, Texas. Drillers are 
still testing through perforations at 4136-46 ft. 

F. L. Orr No. 1, a unit operation of the Magnolia, Tidewater. 
and Seaboard companies, opened a new field in the Travis 
peak. The well is just inside the Marion County line. It tapped 
production at 7577 ft. and after being perforated to 7586 ft. 
recovered wash water and 11 stands of 39.4-gravity oil with 
no indication of salt water. 

Completion of Moran Oil Corporation No. 1 McIntyre, Joseph 
Lindale survey, opened a new gas-condensate pool in the Willis 
area of Montgomery County. The well flowed a Railroad Com- 
mission potential of 5-bbl. of 50.1-gravity condensate along 
with 1,000,000 cu. ft. of gas. 

A new Cockfield pool for Walker County, 144 miles south- 
west of New Waverly, appeared imminent in Moran Corpora- 
tion No. 1 D. R. Hardy, John Saddler survey. Drilled to a 
total depth of 7500 ft., the well was reported making oil and 
gas, with no salt water. 

There is prospect of a new gas-condensate pool opener at 
Atlantic No. 1 J. H. Ewing, 3 miles southwest of Robstown. 
Nueces County. The well is perforated between 8254-68 ft. and. 
is waiting on special testing equipment. 

West Central Texas has a new oil pool with the wildcat well, 
Rhodes Drilling No. 1 W. D. Swann, Miley survey, 5- miles 
southwest of Noodle. It flowed 499 bbl. daily from the Saddle 
Creek formation. The well was drilled to a total depth of 2953 ft. 

A new Caddo lime field was opened northwest of Woodson in 
Throckmorton County by Fred M. Manning No. 1 L. C. Adkins 
in block 961, T.E.&L. survey. After perforations in the lime at 
3898-903 ft. the well kicked off and flowed 50 bbl. an hr. for 3 hr. 


and was closed in. 


@ LOUISIANA. Magnolia Petroleum Company reported the 
opening of a new Louisiana field with the J. B. Morein No. 1. 
The well is near Mamou in Evangeline Parish. It flowed 208 
bbl. of reddish brown oil in 20 hr. and was drilled to 11,530 ft. 

Humble’s No. 1 Mayo Romero in the Iberia area of Iberia 
Parish opened a new oil field in the South Louisiana district. 
The well flowed 14 bbl. of 51.2-gravity condensate and 1,070,000 
cu. ft. of gas in a 24-hr. test. Total depth is 11,330 ft. 


South Louisiana has a new oil pool with the completion of 
Sohio Petroleum Company No. 1 Claudius Fontenot near Iowa 
Junction. It flowed 6 bbl. of 37-gravity oil an hr. The hole was 
perforated at 9694-9703 ft. after plugging back from 11,000 ft. 


@ OKLAHOMA. A new Wilcox sand pool has been opened 
in the northwest. sector of the Kellyville area southwest of: 
Sapulpa in Creek County by Skelly Oil Company No. 1 Hobart, 
NE SW SE of 8-17-10e. The well put 350 ft. of light oil in the 
hole in 5 hr. after the hole was cleaned out and had the Wilcox 
sand at 2794-76 ft. 


Phillips No. 1 Mize, SE SE 25-18n-4w, opened a new pool 
in Logan County, Oklahoma. The well flowed 568 bbl. from 
Layton sand. Total depth is 4862 ft. 


A prospective pool opener in the Anadarko Basin, west of 
the Nemaha Ridge, is the Carter Oil Company No. 1 Vierson. 
CSE NE 8-7-3w, McClain County. The well had a good oil 
showing and odor, without any salty taste in a core from 
10,676-81 ft. 

A wildcat in central Cleveland County, Horn No. 1, NE NE 
NE 22-8n-lw, east of Noble, indicated a possible new pool 
opener for Stanolind Oil and Gas Company. The well showed 
stains and odor on drillstem tests from 6394 to 6410 ft. 


@ RUSSIA. The Soviet Union has a well in the Krasnokamsk 
area (Molotov Oblast) producing 170 metric tons of oil per 
day, according to the Soviet press. The new deposits is known 
as Severokamsk and is from a Devonian sand. 
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cut operating costs 


Leading refineries reduce operating costs and 
quickly restore designed operating efficiency 
through Dowell’s chemical method of removing 
accumulated scale and sludge from heat exchangers. 


Dowell specialists do the entire job. They pre- 
inspect the equipment to be cleaned. They chemi- 
cally analyze samples of deposits found in your 
plant. And after this careful preparation they 
bring with them the proper chemicals and adequate 
equipment to completely control every stage of the 
treatment and to insure effective removal of the 
insulating deposits. 





For complete details, call the nearest Dowell 
office for a free estimate. Ask for your copy of 
‘“‘More Power to America’s Industry’ —new 
color booklet which explains and illustrates 
Dowell’s thorough chemical cleaning service. 
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| DOWELL INCORPORATED 

Subsidiary of The Dow Chemical Company 

} GENERAL OFFICE; TULSA 3, OKLAHOMA 
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MATION Refining ACTIVITIES 





@ GERMAN REFINERY RESTORED. Leuna, the synthetic 
oil plant at Merseburg, Germany, has been restored to 20 per 
cent of its wartime gasoline production. Knocked out of produc- 
tion in October, 1944, after 22 bombing raids from American 
Flying Fortresses, the factory is now delivering 200 tons daily 
to Russian occupation authorities. 


@ PLANT EXPANSION. W. S. S. Rodgers, president of The 
Texas Company, has announced that the company plans a $6,- 
000,000 expansion program at its Casper, Wyoming, refinery. 
In order to place the company in a position to supply high octane. 
gasoline from the Casper refinery, the principal item will con-. 
sist of a new fluid catalytic cracking and gas recovery unit.. 
Other improvements include a new crude oil still and vacuum 
unit that will provide products from crude. The company will. 
also install facilities for the manufacture of road oil and asphalf. 
products. Work is expected to begin next spring and to be com- 
pleted by the end of the year. 


@ CATALYST PLANT FOR SALE. The American Cyanamid 
and Chemical Company plant at Fort Worth is up for sale by 
the Reconstruction Finance Corporation. This plant is where 
the catalyst used in making 100-octane gasoline was first pro- 
duced in volume. 


@ BILLIONTH GALLON. In a ceremony at the Pentagon : 


Building, Washington, D. C., Standard Oil Company of Cali- 
fornia presented to the Army Air Forces the billienth gallon 
of 100-octane gasoline produced for the war. 

T. S. Petersen, director and vice president of Standard under 
whose direction the distribution of high octane gasoline reached 
the fighting fronts, presented the silver-mounted, transparent 
plastie container to Lieut. Gen. Ira C. Eaker, Deputy Com- 
mander of the Army Air Forces. The AAF will preserve the 
trophy as a permanent aviation exhibit. 


@ CHEMICAL FIRM. The Shell Chemical Corporation, a 
Delaware corporation, has been formed to take over the business 
of the chemical division of Shell Union Oil Corporation. J. Oos- 
termeyer, president of the new concern, announced that the 
company will direct its future activities toward the develop- 
ment of petroleum derivatives. Operations will be continued 


at the three plants in California and Shell Oil’s chemical plant ; 


in Houston will be taken over later. Ammonia, fertilizer, sol- 
vents, and chemicals are the major products now being manu- 
factured. 


@ REFINERS MERGE. The consolidation of three independ- 


ent refiners of lubricating oil, Valvoline Oil Company, Cincin- - 
nati, Freedom Oil Company, Freedom, Pennsylvania, and Ga-- 
lena Oil Corporation, Cincinnati, was announced by William G.- 
Bechman, the new company’s board chairman. Headquarters - 
will be in Freedom and Cincinnati, with offices in 40 cities in- 
the U. S. and 11 foreign countries. Refining activities will be - 
maintaned in two plants at Butler and Freedom, Pennsylvania. ° 
\ statement from the company said it would specialize in refin- ; 


ing highest quality crude and marketing custom-refined auto- 
motive and industrial lubricants. 


@ THERMOFOR CATALYTIC CRACKING UNIT. A contract 
has been awarded to the Houdry Process Corporation to con- 
struct a thermofor catalytic cracking unit for Leonard Refin- 
eries, Inc., Alma, Michigan. It is the first small scale unit to 
be built with private capital for production of postwar motor 
gasoline, it is stated. The small integral TCC unit has been 
designed by Houdry engineers to process 3000 bbl. per day of 
charge stock. Although the unit embodies a number of design 
simplifications, it is, nevertheless, in principle very similar to 
the larger TCC units built for the war program, it is asserted 
by Houdry officials. The simplifications include integral elevator 


e 
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design for both spent and regenerated catalyst. Increased cat- 
alyst rates make possible the elimination of vapor superheaters. 
The structure has been substantially simplified and the overall 
height has been reduced. 


@ BOLIVIAN REFINERY. Bolivian State oil refineries. will 
be given a grant of $5,000,000, according to a government an- 
nouncement. A pipe line and a new refinery will be built. 


@ BRAZIL DISTILLATION UNIT. The addition of a distilla- 
tion unit to the refinery of the Companhia Brasileira de Pet- 
roleos at Rio Grande, Rio Grande do Sul, Brazil, has been ap- 
proved by the National Petroleum Council of Brazil. The unit 
will have a capacity of about 1400 bbl. a day. 


@ PLAN TRIPOLI REFINERIES. The Lebanese Government 
and two United States oil companies plan the construction of 
refineries near Tripoli. The agreement will be submitted to the 
Lebanese Chamber for ratification. 


@ CYCLING PLANT. The California Company’s plans for a 
cycling plant at Lake St. John, Tensas Parish, Louisiana, are 
well advanced, according to the company’s office at New Orleans, 
Louisiana. The plant will have a capacity of 100,000,000 cu. ft. 
a day. Construction will be by Hudson Engineering Company. 


@ MAKE CHEMICALS FOR MEDICAL WORK. Sun Oil Com- 
pany and Houdry Process Corporation have announced expand- 
ed production of Carbon 13, which gives promise of ranking in 
importance with X-ray as a tool of medical science, according 
to recent experiments in biochemical research. The companies 
announced plans for construction, by Sun Oil Company, of two 
plants to produce Carbon 13. Houdry now has in operation, at 
Marcus Hook, Pennsylvania, a thermal diffusion plant produc- 
ing about one and one-fourth gram of Carbon 13 per month. 

In a statement by members of the isotope research committee 
it was reported that “the possibilities of research with Carbon 
13 are almost beyond imagination. It is a new and powerful tool 
for a revolutionary approach to studies of the fundamental proc- 
esses that occur in all living things, as well as metabolic dis- 
ease processes such as cancer, diabetes, hardening of the ar- 
teries, so-called heart trouble, and others.” 

Research with the isotope, officials of companies said, al- 
ready has led to discovery of how fats are broken down in the 
animal organism to create energy necessary to carry on the 
life process. 

Carbon 13 has been described as resembling an ordinary car- 
bon. It can be used to produce any of the compounds normally 
composed of carbon, such as sugar, alcohol, the hydrocarbons 
of gasoline and thousands of others, including synthetic rub- 
ber, it is stated. It can also be used to grow vegetables, which 
contain some or all carbon atoms with atomic mass equaling 13. 
These compounds and vegetables, injected into or eaten by 
living organisms, including human beings, contain the necessary 
“tracers” by which their effect or body functions can be dis- 
covered. 


@ REFINERY RETURNED TO MANAGEMENT. The United~ 
States Navy Department has returned The Texas Company’s 

West Tulsa refinery to company management. This followed 

the signing of an agreement between the management and the 

Oil Workers International Union. 


@ AFFILIATION. Mid-West Refineries, Inc., Grand Rapids, 
Michigan, became affiliated with National Refining Company 
early this month. In making this announcement, company off- 
cials stated that while all functions and policies of the two com- 
panies will be correlated, each company will maintain its 
present status of separate operation. Plans are under way by 
the new organization to add a modern catalytic cracking plant 
to present operations. 
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@ TO SELL PIPE LINE. George S. Engle, president of the 
[ingle Petroleum Corporation, announced that the firm’s $200,- 
000 pipe line gathering system is to be sold to the Warren Pe- 
troleum Corporation. The company’s Salem No. 2 gasoline 
plant will be dismantled in March or April and also sold to 
Warren. 


@ BIG LINE. E] Paso Natural Gas Company, El Paso, Texas. 
was granted leave by the Federal Power Commission to file an 
amended application in lieu of the one filed in August, for a 
certificate of public convenience and necessity to construct and 
operate facilities that include: (1) A 272-mile, 24-in. natural 
gas pipe line extending from Moore County, Texas, gas field, 
southwest to the company’s Jal No. 1 plant in Lea County, New 
Mexico; (2) a 720-mile, 26-in. line from there westward to the 
California-Arizona boundary near Blythe, California; (3) 70 
miles of gathering lines for the purpose of transporting natural 
cas from Andrews, Ector, and Winkler counties, Texas, to a 
point in Lea County, New Mexico. The proposed pipe line at 
Blythe would connect with a 214-mile, 26-in. line extending west 
to a point in the vicinity of Los Angeles, for which Southern 
California Gas Company and Southern Counties Gas Company 
of California filed a joint application on October 26. 


@ PIPE LINE OPERATING. United Gas Pipe Line Com- 
pany’s line from Carthage field, Texas, has been placed in oper- 
ation. The 142-mile, 24-in. pipe line extends from the Carthage 
gas pool of Panola County, East Texas, to Sterlington, Lou- 
isiana. United will supply gas to the Tennessee Gas and Trans- 
mission Company through a connection at Sterlington. Gasoline 
and dehydration plants should be completed early in 1946. 


@ POSSIBLE MEXICAN LINE. The Reynosa Pipe Line Com- 
pany, Corpus Christi, Texas, has made application to the Fed- 
eral Power Commission to export natural gas to Monterrey, 
Viexico. The Mexican company, Gas Industrial De Monterrey, 
would transport the fuel and is ready to construct a pipe line 
to the Mexican border town of Reynosa, where it would connect 
with a line to be built by the Reynosa company from fields in 
Hidalgo County, Texas. 


@ CONSTRUCTION TO BEGIN. Construction of a 275-mile, 
6-in. gasoline pipe line will be started early in January by Hum- 
ble Pipe Line Company. Total cost of the line from Humble’s 
Baytown refinery to a point in the Dallas-Fort Worth area was 
estimated as approximating $3,000,000 by Humble officials. 
The project is designed to bring to inland consumers products 
from Humble’s two fluid catalytic cracking units and other ad- 
vanced refining equipment built at Baytown during the war to 
meet military demand for quality fuels and lubricants in enor- 
mous guantities. Four terminals will be built on the line; at 
Houston, Hearne, Waco, and one in the Dallas-Fort Worth area. 
[he two pumping stations will be situated at Baytown and 
Hearne. The line should be completed the latter part of June, 
1946, it is announced. 


@ LINE CAPACITY INCREASED. Installations to increase 
pipe-line capacity by 8,000,000 cu. ft. per day are near comple- 
tion by the Colorado Interstate Gas Company on its 20-in. 
line from Colorado Springs to Denver. Additions include 4 
compressors of 800 hp. each, 10 miles east of Colorado Springs, 
and installation of other compressors at 6 stations between 
Bevins. Texas, and Devine, Colorado. 


@ BIG AND LITTLE INCH. The Surplus Property Adminis- 
tration urges that the Big Inch and Little Inch pipe lines be 
kept and used for the movement of crude oil and petroleum 
products from the Southwest to the Atlantic seaboard. If they 
cannot be marketed for this purpose they should be disposed 
of for service to intermediate points, SPA says. 

SPA states that there is no problem in regard to the disposal 
»f 4 smaller government-owned pipe lines. The agency says 
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there is reasonable prospect of finding some economic use for 
each of them in its present location. 

The Big Inch is a 24-in. line extending 1340 miles from Long- 
view, in the East Texas oil fields, to the New York-Philadelphia 
refinery area. The Little Inch, a 20-in. line, extends 1475 miles 
from the Texas Gulf Coast area to the New York area. 

The four smaller lines are as follows: (1) Southwest Emer- 
gency Pipeline, extending 154 miles from Refugio, near Corpus 
Christi, to Houston, Texas; (2) Florida Emergency Pipeline, 
extending 200 miles across northern Florida from Carrabello 
to Jacksonville; (3) Plantation Pipeline extension, extending 
179 miles from Greensboro, North Carolina, to Richmond, Vir- 
ginia, and (4) Ohio Emergency Pipeline, extending 82 miles 
from Tiffin to Boylestown, Ohio. 


@ RANGELY FIELD LINES. The building of a 200-mile 
14-in. crude oil line from Rangely field, Colorado, to the 
Wasatch Oil Refining Company refinery at Salt Lake City, Utah, 
is under discussion by the Wasatch company, Sharples Com- 
pany, and Idaho Refining Company. 

A line from the Rangely field to San Francisco, California, 
is being considered by The California Company and Standard 
Oil Company of California. 

The Texas Pipe Line Company is completing a 10-mile 6-in. 
loop to its 15-mile 4-in. crude oil line from the Wilson Creek 
field to Iles, Colorado, where it connects with a Utah Oil Re- 
fining Company line. 


@ CONSTRUCTING LOOP. Increased development in the 
South and West Moore pools has necessitated the construction 
of an 8-mile 6-in. pipe line by Mid-Continent Pipe Line Com- 
pany. The pipe line is a loop in the company’s discharge line 
from its Harris station in the Moore area of Cleveland County, 
Oklahoma, to Oklahoma City. With this addition, Mid-Con- 
tinent will be able to handle about 18,000 bbl. daily from the 
pools. 


@ CRUDE LINE AUTHORIZED. The construction of a 12- 
mile 8-in. crude oil line that will extend east from the Gil- 
bertown field, Choctaw County, Alabama, to a tank farm and 
barge loading terminal on the Tombigbee River, has been 
authorized by Placid Oil Company, Dallas. The crude oil will 
be taken by barges from the terminal to the 2500-bbl. daily 
capacity asphalt refinery now under construction on the War- 
rior River near Tuscaloosa, Alabama. 


@ TEXAS COAST PIPE LINE. Warren Petroleum Corpora- 
tion announces plans for an 82-mile 6 and 8-in. products line 
from the Lake Creek gas-condensate field, Montgomery County, 
Upper Texas Gulf Coast, to Norsworthy Terminal on the 
Houston ship channel. 

Associated Contractors and Engineers, Houston, has been 
awarded the contract and work will begin on the line early 
this year. 


@ 390-MILE PROJECT. Construction is to begin in March 
on the Great Lakes Pipe Line Company’s 200-miles of 8-in. 
line. The line consists of approximately 200 miles between 
Kansas City and Omaha and 100 miles between El Dorado 
and Humboldt, Kansas. 


@ INTERSTATE EXTENDS HOLDINGS. Interstate Oil Pipe 
Line Company has acquired Yale Oil Pipe Lines, Inc., from The 
Leader Oil Company. Yale merged with Interstate effective 
January 1, 1946, and its operations became a part of the com- 
pany’s northern division. 

Yale operates a pipe-line system connecting the Elk Basin 
area in southern Montana and northern Wyoming with the 
Carter refinery at Billings, Montana, and the refinery of 
Farmers Union Central Exchange at Laurel. The .system con- 
sists of approximately 51 miles of 8-in. and 29 miles of 6-in. 
line in all. Interstate is connected with the Yale system at 
Warren, Wyoming, by means of a short line extending to the 
Frannie pool in southern Montana and northern Wyoming. 
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RESERVOIR ENGINEERING IN 1945 


By MORRIS MUSKAT, Gulf Research and Development Company 


Despite the urgency of war demands 
on the oil industry, progress in reservoir 
engineering continued in 1945 at a rapid 
pace. In fact, it seems that the war itself 

has led to a greater 
| EXCLUSIVE | realization than ever 

before of the need 
for applying the most advanced reser- 
voir engineering principles of produc- 
tion and oil conservation to obtain maxi- 
mum economic recoveries. Unless the 
discovery of new oil supplies should be 
materially accelerated in the next ten 
years, another war of long duration, in- 
volving a scale of oil consumption as in 
World War II, would indeed tax to the 
limit the ability of the industry to sup- 
port our military needs. Perhaps the 
atomic bomb may change the whole 
character of armed strife; and perhaps 
talk and conjectures about future wars 
should be denounced as militaristic prop- 
aganda. Nevertheless, the provision of 
long term supplies of readily available 
crude oil reserves is a matter of vital 
national concern with respect to peace- 
ful pursuits as well as the less happy 
contingencies of war, if such should 
arise. 

The ultimate function of reservoir en- 
gineering is the increase of the eco- 
nomically recoverable oil from fields be- 
ing currently exploited and those that 
will be discovered and developed in the 
future. By so controlling operating prac- 
tices as to permié greater total recoveries 
from our various fields, the available sup- 
ply for future production, after current 
consumption requirements are met, will 
be increased in proportion. In this ar- 
ticle a review is presented of some of 
the evidence appearing in 1945 that the 
oil industry is actually operating our 
vil fields with increasing efficiency, and 
is developing new information that may 
lead to still greater improvements. 

This evidence is taken from the tech- 
nical literature, but no attempt is made 


to provide exhaustive references to every- 
thing published. Nor is the sequence of 
topics covered to be considered as imply- 
ing an “order of importance.” On the 
other hand, the scope of the subject mat- 
ter is limited to that encompassed by a 
purely personal definition of reservoir 
engineering, namely: The science deal- 
ing with the performance of oil and gas 
producing reservoirs and with those fac- 
tors, pertaining to their operation and to 
the nature of the porous medium and its 
fluid content, as may affect the perform- 
ance. 

@ Pressure maintained in East Texas 
field. A study of most of the major 
fields in the country show that programs 
established previously for efficient field 
operation were continued in 1945. Two 
specific illustrations are cited. Perhaps 
the most striking example is provided by 
the East Texas field. This field, the larg- 
est fully developed field in the world, 
was discovered in 1930, and produces 
from the Woodbine sand at depths of 
3050 to 3320 ft., subsea. According to the 
U. S. Bureau of Mines it has produced 
through its 25,000 wells some 2,200,000,- 
000 bbl. from its 132,000 productive 
acres. Yet, the Texas Railroad Commis- 
sion reported a reservoir pressure in 
September, 1945 of 1004 lb. per sq. in. 
—a drop of only 616 lb. per sq. in. from 
its initial pressure. This stabilization of 
the reservoir pressure is largely the re- 
sult of supplementing the natural water 
intrusion by the injection of a large part 
of the water produced from the field. 
These salt water return operations, which 
began in 1939, were continued during 
1945 at a rate of some 370,000 bbl. of 
water per day into 73 injection wells. 
This is only 10,000 bbl. per day less than 
the rate of oil withdrawal. The cumula- 
tive water injection is now more than 
365.000,000 bbl. This large scale pres- 
sure maintenance program certainly is 
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a credit to the industry, and represents a 
clear demonstration of its efforts in pro- 
moting conservation practices. 

The Conroe field. Montgomery Coun- 

ty, Texas, also continues to show the 
beneficial results to be derived from ap- 
plying sound reservoir engineering prin- 
ciples. Discovered in 1932, and produc- 
ing mainly from the Conroe Sand, at 
about —4900 ft., it has produced more 
than 170,000,000 bbl. of oil with a res- 
ervoir pressure decline of less than 300 
lb. per sq. in. The gas-oil ratio is being 
maintained below 600 cu. ft. per bbl. 
These achievements are the result of 
careful contro] of the combined effects 
of the gas-cap and water-drive action, 
and are expected to lead to a total re- 
covery of 430,000,000 bbl.’ 
@ Midway field aided by water injec- 
tion. A number of special projects were 
undertaken or expanded in 1945 so as 
more effectively to control production 
performance. The pioneering work of 
Horner on water injection at the Mid- 
way field in Arkansas was continued on 
an enlarged scale, leading to conclusive 
evidence of its success. Whereas, at the 
start of the project in April, 1943, the 
pressures were falling at a rate of 0.56 
lb. per sq. in. per day, with a withdrawal 
of 5600 bbl. per day, the pressures in 
1945 were rising 0.09 Ib. per sq. in. per 
day at a withdrawal rate of 6900 bbl. 
per day. As a result, the average pres- 
sures have been maintained above the 
bubble point of 2528 lb. per sq. in., so 
as to achieve a complete water flushing 
type of recovery. The total operating cost 
of the project amounting to $70 per day, 
at an injection’rate of 9000 bbl. per day, 
promises to yield handsome returns on 
the estimated increase in ultimate re- 
covery of 35,000,000 bbl.* 

A similar program of water injection 
for maintenance of pressure was undet 





'\References are listed at the end of article 
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taken in March, 1945, at East Hackberry, 
Louisiana. After continued decline in 
pressure, from its initial value of 5255 
lb. per sq. in. to 2707 lb. per sq. in., and 
the accumulation of evidence of the ab- 
sence of an effective water drive, salt 
water injection was begun in a well 
completed 500 ft. below the depth of the 
pay in the producing wells. Again, in 
contrast to East Texas, salt water was 
obtained deliberately for injection from 
a shallow well drilled for the purpose. 
By the end of July, after injection of 
137,000 bbl. of water, and oil production 
of 272,000 bbl., the reservoir pressure 
had risen 60 Ib. per sq. in. As the results 
of these successful operations it may be 
anticipated that 1946 will see an expan- 
sion throughout the industry of this type 
of pressure maintenance’. 


@ Gas injection begun at Haynesville. 
The more conventional method of pres- 
sure maintenance by gas injection was 
also applied with vigor during 1945. Gas 
injection for this purpose was begun in 
January in the Pettit Lime at Haynes- 
ville, Louisiana, the productive character 
of this reservoir was demonstrated in 
1941. A unitized area of 13,620 acres 
with 180 producers is being repressured 
by the injection of 13,500,000 cu. ft. per 
day—82 per cent of the produced gas— 
into 5 wells. The gas is the residue from 
a processing plant of about 15,000,000 
cu. ft. per day capacity. Although this 
project was begun after the reservoir 
pressure had dropped about 1000 lb. per 
sq. in. below its initial value of 2440 lb. 
per sq. in., an increased oil recovery of 
6 to 8 million bbl. is anticipated from 
the operations‘. 

Plans were made last year for a major 
expansion of the gas injection operations 
at Maljamar, New Mexico. This field 
was discovered in 1926, but was devel- 
oped actively only after 1939. It covers 
7520 acres and produces at an allowable 
rate of 4500 bbl. per day from 9 zones. 
The rapid drop in reservoir pressure 
from 1350 Ib. per sq. in. was at a rate 
of 80 lb. per sq. in. per million bbl. pro- 
duced. This led to a cooperative gas in- 
jection program that was begun in April, 
1942. After injecting 2,500,000 M.cu.ft. of 
gas-—into 13 wells—to January, 1945, 
the pressure decline rate was cut by 
half. Accordingly, 34 new input wells 
and a number of new producers are to 
be added, and the plant capacity is to 
be increased by 50 per cent. An increased 
ultimate recovery of 25 to 35 per cent 
was estimated from the original pro- 
gram, and still greater benefits are an- 
ticipated from the enlarged operations. 

Many additional examples, including 
condensate fields, could be listed to show 
the positive measures being taken to in- 
sure maximum efficiency of oil recovery. 
Those mentioned should suffice, however, 
to indicate that the policy of laissez faire 
may be considered as definitely discred- 
ited by modern principles of oil field 
exploitation. 

Purely secondary recovery operations 
are becoming less important as primary 
recovery efficiency is improved. If the na- 
ture of the reservoir rocks is inherently 
susceptible to effective flushing action 
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by gas or water, it is best to supplement 
the natural sources of these agents, if 
otherwise insufficient, during the pri- 
mary production phase. Their action will 
then tend to be more efficient because 
of the lower viscosity of the oil, and the 
decreased stock tank equivalent of the 
residual reservoir oil, if the dissolved 
gas is kept in solution. The increased 
flowing life by maintenance of pressure 
is an additional benefit. On the other 
hand, these physical principles should 
not be interpreted axiomatically as im- 
plying a universal necessity or desirabil- 
ity for immediate gas or water injection 
under any and all conditions. They must 
be tempered with economic considera- 
tions and a thorough analysis of reser- 
voir conditions. Moreover, regardless of 
what might have been sound engineering 
practice, the fact is that many of our 
older fields have already undergone sub- 
stantial or complete depletion, and fur- 
ther oil recovery of necessity depends on 
applying the so-called secondary recov- 
ery methods, such as gas repressuring 
or water flooding. Even these operations, 
however, which may perhaps be termed 
salvage projects, must be carefully en- 
gineered and planned to lead to maxi- 
mum returns in oil and profits. And 
here, too, the industry has been making 
progress. 


@ West Pampa pool to be repressured. 
One of the major new repressuring proj- 
ects developed in 1945 is for the repres- 
suring, by gas injection, of the West 
Pampa pool, Texas. Following sound 
engineering practice, studies of the field 
were first made by geological and en- 
gineering committees. As a result, plans 
have been developed for a $6,000,000 
project, including a plant capacity of 
30,000,000 cu. ft. per day, and an esti- 
mated total gas input of 212 billion cu. 
ft. Initially, the 11,500 productive acres 
will be repressured through 70 wells, 
though 200 or more wells may be ulti- 
mately used. The reservoir pressures are 
still 300 lb. per sq. in. compared to esti- 
mated initial pressures of 450 lb. per 
sq. in. It is anticipated that the decline 
in the current production rate of 14,500 
bbl. per day will be retarded, and the 
estimated natural depletion recovery of 
some 110,000,000 bbl. will be increased 
by at least 17,000,000 bbl., and possibly 
by as much as 40,000,000 bbl.® 
Operations were continued on pre- 
viously established repressuring proj- 
ects, such as those at KMA, Glenn Pool’, 
Burbank, etc. The same applies to the 
great majority of secondary water 
floods that were begun before 1945, al- 
though, of course, individual projects 
are naturally being abandoned when 
their economic life is completed. Pre- 
liminary results have been reported on 
an experimental water flood in Calli- 
fornia®, The final outcome of these proj- 
ects should be of great significance, espe- 
cially to the oil industry in California, 
where more fields (20) are situated with 
recoveries to date exceeding 100,000,000 
bb]. than in any other state. As most 
California fields have been producing 
by the simple gas-drive mechanism, the 


“potential reserves for secondary recov- 


ery operations should be enormous, if 
such methods prove to be economically 
applicable to the unique California con- 
ditions. 

Despite the fact that under war- 

time stress, the natural tendency is to 
limit research to urgent “trouble-shoot- 
ing” activities, considerable progress in 
fundamental reservoir engineering in- 
vestigations was reported in 1945. Of 
course, most of such reports dealt with 
work actually begun and completed pre- 
viously, for research is not an overnight 
task. The next several years will quite 
likely reflect a decline in at least the 
natural growth of reservoir engineering 
research during the war period. How- 
ever, the industry has been wise in at 
least crystallizing and bringing to pub- 
lic notice such results as were estab- 
lished, even though more complete re- 
ports might have been preferred under 
normal conditions. 
@ Important engineering papers pub- 
lished. Although not a research paper in 
itself, an important publication of 1945 
in advancing reservoir engineering re- 
search is that of Johnston and Van 
Wingen’. It provides a critical summary 
not only of what has already been ac- 
complished, but also of the major prob- 
lems still requiring solution. Among the 
latter are the extension of reliable per- 
meability-saturation data to include wid- 
er ranges of sand and fluid character- 
istics, the establishment of recovery fac- 
tors under various production mechan- 
isms, the development of means for de- 
termining the initial fluid saturation con- 
ditions resulting from the oil accumu- 
lation process and possible subsequent 
changes, and the quantitative descrip- 
tion of recovery phenomena from con- 
densate fields associated with the drop- 
ping out of the liquid phase on pressure 
reduction. These should offer a stimu- 
lating challenge to research-minded res- 
ervoir engineers. 

Among investigations on special prob- 
lems, several useful contributions to core 
analysis are noted. Upper and lower 
limits have been derived analytically for 
the effective average permeabilities of 
heterogeneous oil sands!®°. A modified 
procedure for determining porosity has 
been developed that is especially suit- 
able for use on drill cuttings'?. Studies 
have been made of the solid wax con- 
tent in oil sands!*. Saturations as high 
as 6 per cent have been found that would 
lead, if ignored, to appreciable errors 
in determinations of the oil saturation. 
Additional examples of core analyses 
when coring with oil have been publish- 
ed, and their value in forecasting water 
flooding results has been emphasized'*. 
Methods for determining the capillary 
pressure vs. fluid saturation relationship, 
and typical data on the subject have 
been reported*‘. These relationships 
are of value in supplementing the per- 
meability-saturation curves when applied 
to heterogeneous flow systems in regions 
of low pressure gradients. They are of 
importance in the study of oil accumu- 
lation in rocks of variable character- 
istics, of the relative movement of water 
in adjacent strata of different perme- 
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abilities, of the phenomena of gravity 
drainage, and also provide the basis for 
an independent method for determining 
connate water saturations. 
@ Permeability factor. The fact that 
many oil producing rocks do not con- 
form to the criteria of ideal porous me- 
dia in being unaffected by the nature 
of the fluid they are carrying has been 
conclusively established by extensive per- 
meability measurements on cores from 
California fields'®. These show that even 
under homogeneous fluid conditions the 
permeability to air is generally greater 
than the permeability to water, and that 
the latter, moreover, depends on the min- 
eral content, and salinity 6r pH of the 
water. Such had been suspected for some 
time as an explanation of the anomalous- 
ly low measured productivity indexes of 
California wells, as compared to those 
predicted from air permeability meas- 
urements on cores. The effect is presum- 
ably due to the clay content of the rocks, 
which so reacts on water absorption as 
to reduce the permeability by factors 
ranging to 1000, in extreme cases. Un- 
fortunately, no simple rules for predict- 
ing or correlating these effects have as 
yet been developed, although, generally, 
fresh water will give greater permeabil- 
ity reductions than saline water. These 
same phenomena have been observed and 
further studied on cores from Pennsy]l- 
vania producing fields and elsewhere’®. 
More generalized laboratory core 
studies have materially contributed to an 
understanding of production mechan- 
isms. Tests on cores as to the effect of 
intermittent gas flow on oil recovery 
and gas-oil ratio were entirely negative 
in indicating improvements over continu- 
ous flow'?. The reported value of inter- 
mittent gas injection in field operations 
is thus presumably due to other effects. 
Air drive experiments on long oil-satu- 
rated cores have given data on the rela- 
tion between cumulative oil recovery and 
gas throughput!® According to this in- 
vestigation, the oil*recovery for a given 
gas throughput increases with the gas 
velocity or pressure gradient used. Sim- 
ilar effects of pressure gradient have 
been observed in the case of water-flood- 
ing experiments, though the range of 
pressure gradients studied seem to lie 
beyond that generally occurring in field 
operations!*, On the other hand, studies 
of actual water flooding projects are re- 
ported to confirm the laboratory indica- 
tions of greater efficiency when using 
high gradients”°. 


@ Water injection operations. Aside 
from the question of the effect of rate of 
flow on the microscopic flooding effi- 
ciency, it is clear that high water injec- 
tion rates would be of value on the basis 
of direct economic consideratoins. Ac- 
cordingly, much intensive study has been 
devoted this past year, especially by en- 
gineers in the Pennsylvania district, to 
the problem of increasing the water in- 
take capacities of water injection wells. 
Special consideration has been given to 
the treatment of the injection water’, 
as well as the effect of the water salinity 
or pH, already mentioned. The theory 
for predicting water intake capacities of 


wells has been substantially extended be- 
yond the simple steady state develop- 
ments, so as to include effects of fill-up 
and oil banking on the transient period 
before steady states are reached’. In 
addition, on applying this theory to ac- 
tual field data, values can be derived of 
the effective permeabilities and shot 
well radii for the injection wells?*. And 
the electrolytic model has been perfected 
for determining optimum well patterns 
and relative injection or producing rates 
—under steady state conditions—for 
both water and gas injection opera- 
tions®*. On the other hand, studies*® of 
the value of wetting agents in increasing 
water flooding recoveries show them to 
be decidedly too expensive at the pres- 
ent time—on the order of $10 of agent 
per barrel increase in recovery. More- 
over, injection rates must be limited by 
such injection pressures as would lead 
to a lifting of the overburden, or parting 
of the injection water*®. This has been 
found to occur at pressures, in lb. per 
sq. in., of 0.8-1.4 times the depth of the 
pay in feet. 

Further data have been reported on 
the phase behavior of petroleum fluids?*. 
Conditions under which the compressi- 
bility factor of condensate-stripped resi- 
due gas may exceed that of the wet gas 
have been discussed?8. Specific examples 
have been presented of the manner in 
which p-V-T data on gas-cap fluids may 
be used in predicting the comparative 
recoveries from cycling and natural de- 
pletion’. 

A long standing problem in reservoir 
engineering has been the tracing of the 
motion of injected gas so that channel- 
ling could be detected, and the efficiency 
of the sweeping action evaluated. A 
method for the solution of this problem 
has been developed by the analysis of 
the produced fluids and appropriate com- 
parison with those of the reservoir fluids 
and the injected gas*°. For the similar 
problem of determining fluid movements 
within well bores, dye tracers are re- 
ported to have been used with success*?. 

Somewhat more theoretical studies, re- 
ported in 1945, have also served to ad- 
vance the interpretation of reservoir per- 
formance phenomena. An analysis of the 
pressure decline histories of 10 water- 
drive fields has made it possible to 
crystallize the “effectiveness” or “de- 
gree” of water-drive action®? in terms of 
a “water encroachment factor.” The lat- 
ter, calculated by material balance meth- 
ods, is defined as the barrels of water 
influx per pound-month per acre-foot of 
oil reservoir, and, among 6 fields, was 
found to vary from 0.0021 to 0.086. The 
magnitude of this factor has been found 
to correlate with the steepness of the 
pressure decline curves, The same study 
indicates that the maximum annual pro- 
duction rates, expressed in per cent of 
ultimate recovery, at which pressure sta- 
bilization can be achieved varies, among 
the 10 fields, between 2.9 and 11 per cent 
per year. Although this investigation 
demonstrated one of the useful applica- 
tions of the material balance analysis, 
the latter must be applied with due con- 
sideration of available geological data 
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regarding the gross features of the reser- 
voir. To apply it indiscriminately, with 
no control, for the purpose of determin- 
ing initial oil in place or size of gas cap 
may lead to serious errors**. 

The problem child of reservoir en- 
gineers has long been the limestone field. 
How to quantitatively treat a limestone 
that is not conveniently “oolitic” or in- 
tergranular has been no less a mystery 
than a guess. Even a serious beginning 
in the understanding of this increasingly 
important type of oil-bearing rock has 
been lacking. Fortunately, however, such 
is now available as the result of an ex- 
haustive investigation of the detailed 
structure and properties of samples of 
limestone pays by Bulnes and Fitting**. 
It must be recognized that the non-oolitic 
limestones have an “intermediate” type 
of porosity, in which there is superposed 
on the basic intergranular structure an 
independent system of voids, such as 
fractures, fissures, solution caverns, etc. 
The latter may be sufficiently widely 
distributed as to dominate the gross be- 
havior of the rock with respect to poros- 
ity and permeability. Hence the nu- 
merical values of porosity and perme- 
ability of individual core specimens will 
be so sensitive to the localized distribu- 
tion of the fissures or cavern-like voids 
that individual core measurements may 
not be “typical” even with respect to or- 
der of magnitude—especially with re- 
gard to permeability. 

Inter-well permeability correlations 
will seldom be found in intermediate 
limestone pays. Much of the actual pro- 
duction from such pays is derived from 
sections where samples have permeabil- 
ities Jess than 0.1 md. The production 
mechanism may be visualized as a con- 
tinuous but slow feeding of the oil con- 
tent of the tight interfracture rock into 
the fissures and fractures for ultimate 
transfer to the well. This has important 
implications with respect to the suscep- 
tibility of such formations to efficient re- 
covery by pressure maintenance and fluid 
injection. With this study as a basis, 
progress may well be expected in the in- 
terpretation of limestone reservoir per- 
formance. 


@ Gas-injection operations. Parallel to 
previously mentioned development of 
methods for predicting the variation of 
intake rates of water injection fields, the 
history of secondary recovery gas injec- 
tion operations can now be predicted*® 
using data from gas drive laboratory ex- 
periments!®. For example, the analysis 
indicates that for constant gas injection 
rate the reciprocal of the rate of oil pro- 
duction should be proportional to the 
time. This behavior has been verified by 
field observations. 

Examples are now available of the his- 
tories to be expected of ideal solution 
gas-drive reservoirs, and.such as are 
aided by gas injection with or without 
complete gravity drainage and gas segre- 
gation®*®, Although not directly applica- 
ble to any individual field, they serve to 
exhibit the basic features of the pressure 
decline and gas-oil ratio behavior, which 
should be common to all fields falling 
within the scope of the theory. Ex- 
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tensions of this type of analysis**? have 
thrown light on the role played by such 
factors as gas solubility, oil shrinkage, 
oil viscosity, size of gas cap, connate 
water, and details of the permeability- 
saturation curve on the ultimate gas- 
drive recovery, as well as on the pressure 
and gas-oil ratio histories. For example, 
if the total shrinkage of the oil on gas 
evolution should increase with increased 
gas solubility, the ultimate stock tank oil 
recovery may be less for oils containing 
more dissolved gas, in spite of the lower 
oil viscosity. Just as surprising at first 
glance, perhaps, is the result that the 
stock tank recovery will decrease as the 
connate water saturation decreases, pro- 
vided, of course, all other physical prop- 
erties remain the same. These may serve 
to emphasize the important role played 
by the oil shrinkage in creating void 
space for rapid gas dissipation, and also 
points to one of the major factors under- 
lying the value of pressure maintenance. 

These theoretical methods also give 
predictions of the decline in average well 
productivity index as the reservoir pres- 
sure declines, due to the increase in oil 
viscosity, and decrease in the permeabil- 
ity to the oil. Although this long term 
variation in productivity index may be 
considered as reflecting the average state 
of reservoir depletion, studies of short 
period variations in the productivity in- 
dex of producing wells have been found 
to reveal many of the major production 
characteristics of the reservoir®’. In par- 
ticular, it is reported that when a test of 
a few hours duration shows a definite de- 
clining productivity index the rate of oil 
production will decline more rapidly 
than normally would be expected, the 
eas-oil ratio will usually increase abnor- 
mally, the amount of water ultimately 
produced will be negligible, the ulti- 
mate oil recovery will be lower than ex- 
pected for a gas-drive reserveir, etc. Evi- 
dently, the establishment of such meth- 
ods of interpretation of individual well 
observations would be of tremendous 
value in planning oil field development. 


@ Well spacing. Finally, mention 
should be made of the publicly present- 
ed, though as yet unpublished, results of 
recent studies on the well spacing prob- 
lem. From the theoretical point of view, 
a method has been developed®® for pre- 
dicting the variation of the economic ulti- 
mate recoveries of gas-drive fields with 
the well spacing, and for computing the 
spacing for maximum profit, on taking 
into account the appropriate economic 
factors. A review*® of earlier work on 
the Mexia-Powell fault line fields, Lu- 
cien, Healdton, etc., indicates that there 
is too much uncertainty regarding the 
exact reservoir conditions in these older 
fields to establish definitely any particu- 
lar relationship between well spacing 
and recovery. An analysis of all avail- 
able reservoir, development, and re- 
covery data on 103 fields, is reported to 
have led to no well-defined correlation 
between spacing and recovery. It may 
be observed that regardless of the in- 
terpretations of this analysis, the pro- 
vision of the data by the oil companies 
is in itself of major credit to the industry. 
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Thus closes our review. Perhaps much 
of importance has been omitted, and 
possibly some items of no significance 
have been_incluced. In any case, how- 
ever, it is to be understood that the re- 
viewer assumes no responsibility for the 
claims or conclusions of the authors of 
the papers mentioned. The point of view 
has been that of a “reporter” rather than 
a critic. On the other hand, it is felt that 
even though some of the reported de- 
velopments, successes, or conclusions 
may be subject to question, progress has 
been made, if only by virtue of the fact 
that the problems involved have been 
presented for discussion. Advance in sci- 
ence and engineering proceeds by the 
small increments contributed by indi- 
viduals. The sum is the mutual achieve- 
ment of all component elements, but to 
construct the sum requires free and open 
discussion and exchange of ideas either 
through the technical press or meetings. 
Not infrequently the correct solution to 
a problem results from the discussion 
and further effort stimulated by an in- 
itial attempt, or possibly claims of re- 
sults, which on later analysis may turn 
out to have been premature. Quite often 
a large part of the solution of a prob- 
lem lies in the recognition of its exist- 
ence, in defining it, and in crystallizing 
it physical meaning. Although incorrect 
conclusions should not be indefinitely per- 
petuated by silent assent, those who try 
to reach some constructive solution to 
outstanding problems have served sci- 
ence, even though their individual efforts 
may not have led to complete success. 

As the result of such composite effort, 
reservoir engineering has made credit- 
able progress in 1945. Although in 1946 
it could undoubtedly drift in the right di- 
rection by virtue of its present momen- 
tum, it is the American way to ever push 
the frontiers forward, both for the wel- 
fare of the industry and the nation at 
large. 

The author acknowledges the permis- 
sion of Dr. Paul D. Foote, executive vice 
president of the Gulf Research and De- 
velopment Co., to publish this article. 
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INVESTIGATION OF FACTORS THAT 
AFFECT FLUID FLOW IN POROUS MEDIA 


By RICHARD SNEDDON, Pacific Coast Editor 


In recent years there has been a grow- 
ing anxiety on the part of petroleum en- 
gineers and technologists to define sig- 
nificant relationships between the rate 

of oil production 
| EXCLUSIVE | from a particular 

well or group of 
wells, the ultimate recovery, and the 
multitudinous factors by which daily 
and ultimate yields are affected. Con- 
siderable headway has already been 
made toward a better understanding of 
the subsurface conditions that control 
flow from the reservoir into the hole, but 
there remains much to learn. A realiza- 
tion of the pertinence of this type of 
data, however, has stimulated an en- 
larged and even more intense search 
that is bound in the long run to develop 
consequential results. 

Not so long ago, the field laboratory 
equipped for the determination of sub- 
surface pressures, porosity, permeabil- 
ity, and general core analysis, was a 
rarity. Now, every petroleum organiza- 
tion with drilling and production depart- 
ments of any dimensions, either has its 
own core laboratory or avails itself of a 
reliable analytical service. So intense 
has been the effort to establish the me- 
chanics of fluid flow in porous media, 
that it has been found necessary in Cali- 
fornia to make a careful survey of find- 
ings to date and from the mass of in- 
formation already compiled segregate 
“(a) those concepts regarding reservoir 
fluid flow which can be considered as 
having been established definitely and 
which may thus be accepted as being 
basic and permanent, (b) those conclu- 
sions which are not so well proved by 
the data and which thus might be sub- 
ject to future revision; and secondly, to 
suggest experiments which remain to be 
performed before a reasonably complete 
understanding of reservoir behavior may 
be had.” 

This winnowing of the grain from the 
chaff was an API project on which an 
interesting report was made early in the 
year at Los Angeles by Norris Johnston 
and H. van Wingen. The foregoing quo- 
tation is from that report. The authors 
examined both the literature, and the 
results of such related laboratory work 
as was available, and from this review 
pointed out what appeared to be the 
basically sound concepts, what was more 
or less indefinitely established, and what 
the future course of flow research should 
be. These gentlemen indicated that 
while it is difficult, perhaps impossible, 
to simulate in the laboratory all the 


actual conditions that obtain in the reser- 
voir, it is nevertheless essential that most 
of the experimental work be done in 
the laboratory, because only there can 
the respective factors be adequately con- 
trolled. It is, however, coincidentally 
necessary that actual subsurface re- 
search be continued without abatement, 
so that the conditions that do prevail 
in the reservoir can insofar as possible 
be determined. After all, the ideal lab- 
oratory test is one that accurately dupli- 
cates the conditions to which the sample 
involved would be subjected. 

This simulation of conditions is a 
much more exacting requirement than 
is commonly conceded. It seems fairly 
obvious that laboratory tests involving 
a sand containing interstitial water, for 
example, should be made either with the 
actual sand or an accurate duplicate 
thereof, and that the interstitial water 
should be the actual water or one of 
the same chemical constitution. In fact, 


To determine gravimetric value of 
pore space the core section is 
weighed before and after reduc- 
tion to grain size as shown below. 
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some recent experiments by Union Oil 
Company’s research department would 
indicate that the bacterial content is also 
an influencing factor. 

@ Core analysis. The application of 
core analyses and incidental tests is ex- 
tremely wide. They are of value both 
to the drilling and production depart- 
ments and the scope of their usefulness 
is being extended rapidly as the accu- 
mulation of subsurface data increases 
and the understanding of subsurface 
phenomena grows. They are employed 
not only to determine the most economi- 
cal modus of primary production, but 
to set the scheme of secondary produc- 
tion, and to promote most efficiently the 
successive steps — flowing, pumping, 
gas-lift — in between. It will be interest- 
ing, perhaps, if before attempting to 
point the way of future research we 
briefly outline some of the routine tests 
and the methods by which they are per- 
formed: 

It is some considerable time since the 
petroleum engineers and other techni- 
cally minded individuals in the operat- 
ing departments, began to feel the need 
of more information about oil migration 
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in various types of sands. They realized 
pretty early in their thinking, however, 
that they were dealing with a very com- 
plex situation and that the resolution of 
reservoir mechanics into a series of com- 
paratively simple physical and chemical 
laws was going to be no easy task. At 


Operator here has a drilling section 
from the core for subjection to va- 
rious analytical procedures. 





that time well cores were examined by 
the geologist visually and the various 
stratifications were defined on the basis 
of his experience. When the core barrel 
brought to the surface a section of oil 
sand, a small piece was crushed and sub- 
mitted to a leaching test with a suitable 
solvent. The sand itself was examined 
under a magnifying glass and pro- 
nounced “fine grain”, “coarse grain”, 
“tight”, “loose”, but no effort was made 


i 
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Fluid content of the core is distilled 
off, collected, centrifuged to separate 
oil and water and then volume is read 
off directly from calibrated receiving 
vessel. 


to express in some form of measurement 
just how small grained, coarse grained. 
tight, or loose. 

Gradually, these examinations became 
the responsibility of men with scientific 
training, and they began to search for 
methods of determining with reasonable 
accuracy grain size, porosity, permeabil- 
ity. Then, with concentration on these 
matters, there arose a correlative need 
for information with regard to the chem- 
ical and physical characteristics of the 
liquids and gases involved, and the laws 
governing their movements under a va- 
riety of conditions. Many ingenious in- 
struments were devised to aid in decid- 
ing the facts in the case, and equally 
ingenious methods were contrived for 
standard tests. A considerable number 
of gages of varied type, for example, are 
now available for the measurement of 
pressures existing at the face of any 
producing horizon. These instruments 
are largely self-contained and contin- 
uously recording. 


@ Pressure recording. It is known that 
ordinarily within a period of 24 hr. after 
a producing well has been shut in, the 
pressure at the face of the producing 
formation will have built up to that of 
the immediate area from which oil drain- 
age is taking place. A record of this 
static or shut-in pressure, when reduced 
to some common basis of comparison, 
is a valuable factor so far.as the opera- 


Apparatus for determining porosity 
of a core sample by displacement. 
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tor is concerned, because it obviously is 
pertinent to the development of an order- 
ly program of production. In other 
words, it is one of the factors that must 
be known before there can be any sys- 
tematic control of oil migration to the 
well, or any basic understanding of the 
mechanics that govern such movement. 
Changes in pressure at the formation 
face, of course, immediately indicate cor- 
responding changes in reservoir condi- 
tion, and even if it were impossible to 
designate the nature or the cause of these 
reservoir changes, it might still be pos- 
sible to relate them to fluctuations in 
production rate, so that of themselves 
pressure measurements at a given for- 
mation face when performed with any 
degree of regularity supply information 
of real consequence. It is when consid- 
ered in conjunction with other tests, 
however, that subsurface pressures be- 
come fully significant. It will be easy 
to concede that variations in the texture 
of producing sands, their porosities and 
permeabilities, saturation characteris- 
tics, etc., all have a bearing both on 
immediate and ultimate production rates. 
In similar manner, the chemical and 
physical properties of oils, waters and 
gases exert their individual or combined 
effects. The determination of all these 
factors as they actually exist or react in 
the reservoir is a sizeable problem, but 
their duplication in proper combination 
in the laboratory for the purpose of ex- 
perimentation is vastly more difficult. 
In multi-zone wells serial pressure re- 
cordings at the faces of the various pro- 
ducing horizons not only provide an ac- 
curate means of defining the vertical 


Calculation and correlation of core 
analytical results is an integral part 
of a very important procedure. 


Checking a gage against dead 
weight for calibration purposes. 


limits of each, but in addition indicate 
in what order and at what intervals the 
respective zones should be produced. 
The completion of a well open to two 
or more zones may under certain condi- 
tions constitute a loss of available en- 
ergy and an eventual loss of available oil, 
both of which can certainly be avoided 
by a proper understanding of pressure 
conditions. 

It is also to be remarked that the pro- 
ducing life of a well that comes in flow- 
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ing may be more economically divided 
into the normal sequence of stages, i.e. 
flowing, pumping, gas-lift, by closely 
observing the changes in bottom hole 
pressure, especially if there are available 
data on a prior well in the same imme- 
diate vicinity, producing from the same 
zone. The rush of oil to the surface in a 
normally flowing well results in a reduc- 
tion of pressure at the bottom, and the 
well will, of course, continue to flow so 
long as this reduced pressure remains 
greater than the static pressure of the 
column of oil and gas above it. As these 
pressures tend to equalize and voluntary 
flow declines or ceases, the change. to 
gas-lift can be made in a more rational 
manner and at a more opportune time 
if the rate of diminution of bottom hole 
pressure has been established by pe- 
riodic tests. The last stage of normal 
production, pumping, can also be ap- 
proached and contrived more efficiently 
if the record of pressure relationships 
has been kept. 

There are, indeed, many applications 
of this one test that demonstrate its util- 
ity in either drilling or production pro- 
grams. When a well is being drilled to 
a known zone, pressure data in previous 
wells in the same zone in the same area, 
indicate with reasonable accuracy what 
weight of mud is required to prevent a 
blow-out. By the same token, a well pro- 
ducing at a known rate can be studied 
and its ultimate capacity, or “potential” 
can be predicted with a fair degree of 
accuracy. The rate at which a well will 
produce per pound drop in bottom hole 
pressure is known as “the productivity 
index” and is a relative measure of the 
ease with which gas, oil and water will 
move through the formation into the hole. 

Considered along with sand penetra- 
tion and the diameter of the well, bot- 
tom hole pressure measurements are em- 
ployed to calculate the average effective 
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permeability of producing sands or the 
relative resistence of the formation to 
the flow of fluids. Irregularity in these 
results, particularly in a well whose 
lithology is known to be regular, usually 
indicates some faulty mechanical condi- 
tion. 


@ Testing methods. Turning now more 
directly to the methods and significance 
of core analyses, it was soon realized by 
early experimenters that samples taken 
thousands of feet underground may 
change markedly in character before 
they reach the laboratory, and that prop- 
erties and phenomena formerly ignored 
were actually of great import. In the 
meantime, thus, strenuous and continu- 
ous effort has been directed not only to- 
ward the establishment of routine test 
methods and the carrying out of rou- 
tine tests, but also toward the prosecu- 
tion of a research program that is daily 
adding valuable new data to an already 
substantial total. 

Since, as intimated, there is a vast 
difference between conditions at the bot- 
tom of a producing well and those that 
prevail at the top; since in a mixture of 
oil, gas and water, the existing propor- 
tions are affected by pressure differen- 


tial, and since exposure to the atmos- 
phere may cause chemical changes, it 
would seem worthwhile to give some 


thought to the process of procuring sam- 
ples, as nearly as possible, in their orig- 
inal and unaltered state. In practice, the 
samples are sealed in tins after they are 
brought to the surface; which may be 
all that is necessary, but if it were ob- 
ligatory that they be sealed at the point 
of origin, perhaps subsequent tests might 
be more revealing. In any case it is pat- 
ent that exposure if unavoidable should 
be for the very minimum of time. 

The normal procedure at the present 
time is to divide the core sample into 
several parts and subject separate ones 
to tests for fluid content, porosity and 
permeability, and salinity. The last is 
used further to determine grain size and 
petrographic classification. The fluid 
content is determined by distillation, the 
weighed sample being retorted in succes- 
sive stages to an ultimate temperature 
of 1100°F., and the distillate being cen- 
trifuged to shake down all fluid and 
coincidentally separate oil and water. 
\fter cooling in a dry atmosphere, the 
remaining sand is weighed again, Thus 
are obtained data relative to the quanti- 
ties of oil and water in the sand and the 
weight of the latter free from fluid. From 
these data it is a simple matter to cal- 
culate the percentage, either volumetric 
or gravimetric, of each constituent. There 
are, of course, many refinements of meth- 
od and precautionary steps that have to 
be observed in order to render results 
sufficiently accurate to be reliable and 
sufficiently standardized to be compar- 
able. 

For permeability, a small 34-in. core, 
| in. long, is drilled from the original 
sample. If the sand is too friable to per- 
mit this, a rectangular parallelepiped is 
cut from it with a knife or hack saw 
blade, and trimmed to the same volume 
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as the 34-in. core. This test block is then 
placed in a leaching and drying appa- 
ratus, where it is subjected to the alter- 
nate action of hot carbon tetrachloride 
and hot air until it is completely free of 
oil and water and is thoroughly dry. The 
permeability is determined by measur- 
ing the quantity of air that will then 
flow through it in a direction parallel to 
its original depositional bedding, under 
certain specific conditions of tempera- 
ture and pressure. 

The permeameter in which this test 
is made is in effect an airflow meter, in 
which the sample is clamped in such a 
manner as to avoid leakage between it 
and the clamp. Air is then flowed through 
the block at a stipulated pressure, and 
the reduction in pressure on the other 
side of the block indicates the resistance 
to airflow, or permeability of the sand. 
Most of the authorities agree that there 
is need for a revision of the prevalent 
permeability test procedure, in order that 
the results may be more directly related 
to true permeability under reservoir con- 
ditions. This would no doubt mean a 
modification of method for every set of 
reservoir conditions or the establishment 
of factors by which any one species of 
permeability result could be expressed 
in terms of any other. 

The total interstitial space or poros- 
ity is next determined on the same sam- 
ple that was used for the permeability 
test. Its volume is first realized by dis- 
placement of mercury in a volumeter 
equipped with an inclined scale that 
yields direct readings of cubical capac- 
ity. The block is then weighed, reduced 
to grain size by grinding in a steel mor- 
tar and the volume in this condition is 
also found by displacement, this time 
using cleaning solvent as the liquid me- 
dium. The difference between the orig- 
inal volume and the volume when re- 
duced to grain size, divided by the orig- 
inal volume, is the porosity of the sam- 
ple. The gravimetric percentage of the 
pore space is determined from the 
weights of the sample before and after 
reduction. 

Salinity is determined by the usual 
laboratory method of leaching a weigh- 
ed quantity of sample with water (add- 
ing xylene if the oil content is high) and 
titrating the chloride ion with silver 
nitrate, using potassium dichromate as 
an indicator. It is pretty well agreed 
that in attempting to duplicate reser- 
voir conditions for laboratory experi- 
mentation, the value of the results will 
depend to a large extent on the faithful- 
ness with which the duplication is car- 
ried out. 

Discrepancies in the salt content of 
synthetic formation water for use in the 
investigation of a specific reservoir may 
have weird effects on viscosities and oth- 
er pertinent properties of the liquid com- 
ponents. It is a well established fact that 
physical behavior of many organic sub- 
stances is greatly modified by the pres- 
ence of very low concentrations of inor- 
ganic material. All of which is merely 
to emphasize the often iterated belief 
that no detail is too minor to be con- 
sidered in the conduct of a research proj- 





ect, and particularly one that involves 
such a complexity of factors as does the 
study of fluid movement in porous oil 
stands. 

It appears rational to attempt to elimi- 
nate, wherever it can be done legically, 
every departure that might lead to er- 
roneous conclusion, until at least it has 
been definitely established that the de- 
parture has no such effect. Thus, in sub- 
stituting water, oil and gas, in the simu- 
lation of reservoir conditions, due cog- 
nizance should be taken of their physical 
characteristics as well as their chemical 
constitution. Gravity and viscosity are 
important factors in the behavior of 
petroleum hydrocarbons, and when oil, 
gas and water are found in combination 
in the interstices of a stratum of porous 
rock, their joint behavior, physically, is 
something that takes a deal of figuring 
out, 


@ Research continues. Intense re- 
search is being carried on at the pres- 
ent moment in all phases of this highly 
essential work. In the presentation by 
Johnston and van Wingen mentioned 
earlier, the authors not only segregated 
the acceptable data and pointed out the 
weaknesses in certain methods and the- 
ories that must be further expounded and 
developed, but they laid out a program 
of study that if and when completed will 
greatly enlarge the understanding of 
reservoir mechanics. 

It is, of course, not to be concluded 
from this dissertation that there has been 
any lack of progress up to the present 
time. That would be far from the truth. 
Splendid headway has been made in the 
development of equipment, the institu- 
tion of routine testing methods, and the 
resolution of subsurface complexity into 
understandable law. It is the way of the 
scientist, however, to take stock period- 
ically and it appears that the opportune 
time has arrived for the core analyst, 
the petroleum engineer and reservoir 
economist to step back and review their 
handiwork, 

The data derived from core analyses 
and the general study of sub-surface oil 
movement are of wide application. It 
has already been indicated that they are 
of value both to the drilling and the pro- 
duction engineer. It might be mentioned 
further that they are an essential of eco- 
nomical and orderly recovery, primary 
or secondary, and that part at least of 
the planned research is directed toward 
the study of depleted sands and the ef- 
ficacy of various displacement media. 

All the diverse actions and reactions 
of the component fluids in the reservoir, 
involving preferential wetting, satura- 
tion and migration, are the subject of 
constant experimentation. Industry sci- 
entists are making a concerted and de- 
termined assault on the multitudinous 
problems entailed. There is little doubt 
that in time they will one by one be 
solved, but—as is always the way of sci- 
ence—every advance will open a wider 
vista, revealing to the avid engineers and 
chemists another new and more intrigu- 
ing batch of problems against which to 
match their logic. ek 
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LIQUEFIED PETROLEUM GAS IN 1945 


By G. G. OBERFELL* and R. W. THOMAS, ** Phillips Petroleum Company 


@ I. Sales estimated to exceed one bil- 
lion gallons. The total liquefied petro- 
leum gas sales in 1945 excluding those 
for the production of automotive and avi- 
ation gasoline, and synthetic rubber com- 
ponents, are estimated to be 1,100,000.- 
000 gal., an increase of 21.4 per cent 
over 1944, notwithstanding that for sev- 
eral years the liquefied petroleum gas 
industry has been operating under re- 
strictions applied both to supply and to 
utilization facilities. Although practical- 
ly all government restrictions on lique- 
fied petroleum gas have been removed, 
the use of this material has not increased 
as much as would have been expected 
after the termination of the war, because 
of shortages of manpower and materials 
for fabricating gas consumers appli- 
ances, storage, utilization, and transpor- 
tation equipment. For a tabulation of 
marketed production of LP-Gas from 
1922-45, inclusive, see Table 1. 

@ II. Domestic use of LPG. The largest 
single use of liquefied petroleum gas 
is for household (domestic) purposes, 
with sales estimated to be 540,000,000 
gal., an increase of 23.2 per cent over 
1944, Although all restrictions on new 
domestic installations were removed for 
the last four months of 1945, neverthe- 
less, inability to obtain necessary utiliza- 
tion equipment and appliances as well 
as manpower has kept new installations 
at a sub-normal figure. It is estimated 
that the domestic users as of December 
31, 1945, were 2,050,000, representing an 
increase of 5.1 per cent over 1944. 

Because of the wartime restrictions in 
the form of limitation orders issued by 
the federal government and because of 
the shortage of materials due to their 
use in the production of war products, a 
large pent-up demand for liquefied pe- 
troleum gases for use in homes beyond 
the gas mains now exists. Relatively few 
new installations were made during the 
war period since it was necessary to ob- 
tain PAW and WPB approval for war 
necessary installations, all other installa- 
tions being prohibited. 

There is an apparent increase tend- 
ency to use more propane and less bu- 
tane. Some installations have been con- 
verted from the use of butane to pro- 
pane. This trend to a greater use of pro- 
pane in proportion to butane is expected 
to continue. 

To serve more homes efficiently and 
better to meet competition, many dis- 
tributors have built new bulk stations 
and have improved their service organ- 
izations. Likewise a large amount of new 


*Vice president in charge of research and 
development, Phillips Petroleum Company. 

**Manager research and development, Phillips 
Petroleum Company. 








Propane-fired and controlled atmosphere heat- 
treating furnace at a modern industrial plant. 


equipment of all types, including LPG 
transport trucks, has been ordered. 

Many new marketers and distributors 
have entered the LPG business. Some 
of these newcomers are just developing 
their organizations and consequently sold 
very little LPG in 1945. It is expected 
that more distributors will enter this 
field during the coming year. To a great 
number of uninformed people, the LPG 
business appears to be an opportunity 
to “get rich quick”; however, this is not 
the case. Adequate capital, merchandis- 
ing experience, a fruitful territory, and 
patience are required for financial suc- 
cess. It will be necessary for the indus- 
try to maintain constant vigilance at all 
times, and especially during this period 
of rapid growth, to insure the maximum 
safety, both from the standpoint of the 
consumer and the distributor. 

It is interesting to note that a large 
amount of the-increase in domestic LPG 
consumption during the past year was 
due to greater use by present consumers. 
As new appliances become available, it 
is expected that the average consump- 
tion of LPG by the domestic consumers 
will further increase above 1945 levels. 
With the increased standard of living it 
is reasonable to expect greater use of 
liquefied petroleum gases than hereto- 
fore, especially through the use of more 
gas burning appliances in the average 
home. 
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@ Ill. Industrial use of LPG. It was 
estimated that the quantity used in 1945 
for industrial fuel, internal-combustion 
engine fuel, and miscellaneous uses was 
280,000,000 gal., which represents an in- 
crease of 4.8 per cent over 1944 uses. Al- 
though the direct motor fuel use has in- 
creased over the 1944 consumption, the 
quantity of LPG used for other indus- 
trial purposes did not materially in- 
crease, because of reduced industrial 
plant activities during the period of re- 
conversion. 
@ IV. Gas manufacturing use of LPG. 
The quantity of utility gases transmitted 
in gas mains has shown a consistent in- 
crease during the last several years. To 
meet this increased consumption has 
taxed the resources of many utility com- 
panies. Although utilities in general have 
endeavored to keep their winter house 
heating peak demand at a reasonable 
level, in a great number of cases these 
peak demands have reached such pro- 
portions that the installed equipment is 
no longer capable of supplying the re- 
quired gas. To increase their gas pro- 
ducing capacity in a minimum length of 
time and still procure maximum flexibil- 
ity at reasonable costs, a number of utili- 
ties have installed liquefied petroleum 
gas facilities to produce supplemental 
gas for these peak periods. 

In addition to the liquefied petroleum 
gas used for peak load shaving, a large 
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Cooper-Bessemer’s highly successful 
V-angle, 2-cycle compressor units are 
now built in two power cylinder sizes: 
Type GMX from 250 to 625 hp: Type GMV 
from 400 to 1000 hp. Both are built in 4, 
6, 8, and 10 cylinder sizes rated 62!/2 and 
100 hp per cylinder respectively. 


Repeatedly, in hundreds of outstanding 
installations, the GMV has demonstrated 


the value of its modern design and its 
many advanced features. Now, without 
exception, all these advantages are 
available in the smaller GMX for those 
compressor jobs requiring less power 
but all the stamina, on-stream reliability, 
and operating economy for which the 
GMV is noted. 


The nearest Cooper-Bessemer office is 
always ready to cooperate with you or 
your engineers in investigating and 
planning the ideal compressor set-up for 
your present or future needs. 
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The photograph above shows ¢ 6-cylinder. 
375 hp Cooper-Bessemer GMX compressor 
unit driving three compressor cylinders. The 
drawing below. showing the same unit in 
cross section. reveals many of the design 
features that have made these modern 
Cooper-Bessemet V-angle units guch out- 
standing performers. 








THE P 
ETROLEUM ENGINEER, January, 1946 



























EMARKS: In this table “Total sales” for all years except 1945, were obtained from U. S. 


efied petroleum gases (propane, butane, and propane-butane mixtures) when sold as such. 
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TABLE 1. Marketed production of LP-Gas. a Texas liquefied petroleusm gas plant. 
Total sales | ______Distribution—1000 gal, annually quantity is distributed undiluted or di- 

; | | | eae » 

Gallons | Percent | Do. | Per cent | Ind. and | Per cent | Gas Per cent {Chemicalt} Per cent luted to various heating values. The sum 
993 increase | mestic | increase | misc. increase mfg. | increase mfg. increase of the LPG used for peak load shaving 
227 | 24.4 | a en a |__|. and for distribution in pipe lines has 
376 36 mae 33 
404 77 Sale of liquefied petroleum gas confined primarily to bottled been estimated for 1945 as 60,000,000 
465 fo SS ii. £*A as ~gal., which represents an increase of 

io | ye | af +l gpo0 + 2 oo 25.6 per cent over that consumed in 1944. 
9,931 | 119.6-| 5,900 | 126.9 1,500 | 275.0 | 2500} 66.7 | ©. |... _. : 
iso17 | 814 | 11,800] 100/0 9'900 |: 46.7 4000 | 60.0 — me s V. Chemical uses and other demands 
28,770 | 59.7 | 15,295 | 29.6 7172 226.0 6,803 | 57.6 si a for liquefied petroleum gas. The quan- 
34,115 18.¢ 16,244| 6 8,16 13. 70 ¢ “ad ae . . . . 

38.931 | 14.1 | 16626| 23 | ‘13,987| 71.3 8,318 | —14.3 a eee tity of liquefied petroleum gas used in 
56,427 | “4 ° 17,681 | $3. sate t.6 $298 | 3. bs ae the chemical manufacturing industry de- 
76,85! 36. : ; ; ad a ; . 

106652 | 38.8 | 30,014| 40.4 | 67267| 40.4 | 9371; 23.6 | | °. pends to a greaf extent upon the defini- 

141,400 32.6 | 40,823 36.0 62,610 t 11,175 | 19.3 26,792 | P tion of chemical uses. After excluding 

165,201 16.8 | 57,832 41.7 62,694 0.0 12,386 10.8 32,299 | 20.5 he C dC. hyd b df h 

223,580 35.3 | 87,530 a 4 93,723 iH as | be : aon “ai the U, an , Nydrocarbons used tor the 

313,456 40.2 | 134,018 “1 | 124,482 ,285 1 87 : Sant : 

462.852 | 47.7 | 220,722 | 64.7 | 172,669| 38.6 | 25,255| 24.5 atone | 27.5 production of aviation and automotive 

585,440 26.5 | 299,559 35.7 201,447 16.7 31,366 24 2 53,038 | 20.0 gasolines and for the production of syn- 

675,233 15.3 339,380 13. 242,978 6 19 1 F , : ; 

905,600 | 34.1 | 438,552 | 20.2 | 267,295| 10.0 | 47,768| 27.4 | 151,985 | 175.0 thetic rubber components, which are 

1,100,000 | 21.4 | 540,000 | 23.2 | 280,000} 4.8 000 | 25:6 | 220,000| 44.8 large uses of propane and butanes, the 

} | | | ' . es ° . 
: shenonnt — Seon —e quantity consumed in the production of 
ot comparable due to segregation of chemical manufacturing. chemicals is still a sizeable amount of the 


Section V for definition of chemical uses. . 
marketed liquefied petroleum gases. It 


of Mines reports. “Distribution” for the years 1931 to 1944, inclusive, was obtained from ‘ was estimated that 220,000,000 gal. of 
source. All other volumes were estimated by the writers. The total sales volume includes c and c. hydrocarbons were used for 


1944 the sale of pentane when = _ any ng oe Pog than Cag — ae was such chemical manufacture during 1945. 
i. It has béen excluded since then. It does not include butane when blended with heavier ae ° a 
um fractions for motor fuel purposes. Intercompany sales transactions such as purchases This is an increase of 44.8 per cent over 
iefied petroleura gases by one company from other companies and resold as liquefied petro- 1944 consumption. : 
vases, have been eliminated in order to avoid duplication of sales figures. The data do not . ° ? 
sales of liquefied petroleum gases used directly by the producer at the point of production, Since the quality of motor fuel has 
el polymerization, solvert de-waxing, etc. Neither do the figures include sales of hydrocar- returned to its prewar level and in some 


plants manufacturing synthetic rubber or aviation gasoline or their components. 





cases increased beyond this point, the 
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Hundreds of Petro-Chem Iso-Flow* Furnaces 
are daily demonstrating their efficiency of 
design and construction . . . their low cost; 
initial, per barrel of throughput and main- 
tenance... and their adaptability to every 
known Petro-Chemical Process. 

Whatever your process or wherever your re- 
finery site . . . investigate Petro-Chem Iso- 
Flow* Furnaces . . . you will find them the 
ideal under any circumstances. 





a 
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*Trade Mark Patents issued and pending 


PETRO-CHEM DEVELOPMENT co. INC. 


REPRESENTATIVES 





Bethlehem Supply Co., Tulsa, Houston * Petroleum Equipment Co., Los Angeles * D. D. Foster Co., Pittsburgh + Faville-levally Corp., Chicago 
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typical semi-trailer used for hauling liquefied petroleum gas. 


quantity of LPG, especially butanes, go- 
ing into motor fuel has increased to a 
level almost equal to its prewar amount. 
Likewise since a number of alkylation 
units are operating to produce motor 
fuel alkylate, sizeable amounts of C, 
hydrocarbons are required in the form 
of isobutane and butylenes. 

\lthough the butadiene plants using 
alcohol as feed have been shut down, 
most of the plants producing butadiene 
from petroleum are operating near or 
above their designed capacity. Therefore 
the demand for normal butane and bu- 
tylenes for the production of butadiene 
has not changed with the cessation of 
hostilities, nor does it appear that this 
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demand will decrease materially in the 
immediate future. Likewise the demand 
for propane used in the production of 
ethylene for styrene, another synthetic 
rubber component, is not expected to de- 
crease appreciably. Styrene is also used 
for the production of plastics. These uses 
are not included under chemical manu- 
facturing in Table 1. 

@ VI. Industry activities in 1945. Dur- 
ing 1945 the liquefied petroleum gas in- 
dustry was very actjve in promoting 
greater and more uniform safety regula- 
tions. The Liquefied Petroleum Gas As- 
sociation (LPGA) continued to spend 
considerable effort in suggesting revi- 
sions of NBFU Pamphlet No. 58— 


THE 


“Standards of The National Board of 
Fire Underwriters for the Design, In- 
stallation and Construction of Contain- 
ers and Pertinent Equipment for the 
Storage and Handling of Liquefied Pe- 
troleum Gases as Recommended by the 
National Fire Protection Association.” 
This work is very important, for these 
standards serve as the basis of the laws, 
rules and regulations of most regulatory 
bodies. 

In an effort better to serve the lique- 
fied petroleum gas industry, and espe- 
cially the distributor, the LPGA is in the 
process of being streamlined for en- 
larged activities. 

The Committee on Gases, of the Na- 
tional Fire Protection Association, has 
been actively studying safety relief valve 
area requirements for liquefied petro- 
leum gas storage tanks. 

With the end of the Japanese war, the 
industry advisory committees, the perma- 
nent LPG Sub-Committees of the Natural 
Gas and Natural Gasoline Committees 
and the Special LP-Gas Joint Survey 
Sub-Committee appointed by the Petro- 
leum Administration for War were dis- 
solved, but not, however, before the lat- 
ter submitted to PAW an LPG supply 
and demand estimate for the year 1945. 


@ VII. Supply of liquefied petroleum 
gas. As a result of the large requirement 
for C, and C, hydrocarbons during the 
war for the production of aviation gas- 
oline and synthetic rubber components 
numerous facilities to produce and sep- 
arate these hydrocarbons were installed 
throughout the United States. As a re- 
sult, the industry’s ability to produce 
and separate liquefied petroleum gases 
is greater now than at any other single 
time in our history. The quantity of C,, 
and C, hydrocarbons included as lique- 
fied petroleum gases, and reported in 
this estimate, was considerably less than 
10 per cent of the estimated total poten- 
tially available quantity of C, and C, 
hydrocarbons that could be made avail- 
able at a price from gas processed by 
natural gasoline plants and at refineries 
from crude oil. 


@ VIII. New uses for LPG. One of the 
most interesting of the recent develop- 
ments has been the use of LPG for flame 
cultivation (weed destruction, particu- 
larly in row crops). Because of the eco- 
nomic savings obtained by flame cultiva- 
tion as compared to other methods of 
weeding, this method has aroused a great 
deal of interest in the agricultural indus- 
try, particularly in the south. 

Of interest is the continued increase 
in the use of high purity propane (free 
of unsaturates—propylene and buty- 
lenes) for the production of hydrogen 
by dehydrogenation porcesses. The hy- 
drogen, in many cases, is then used for 
hydrogenation of vegetable oils and ani- 
mal fats for the preparation of cooking 
fats, salad oils, and soaps. 

The use of LPG by industrial plants 
for many precise heating operations such 
as controlled atmosphere annealing with 
radiant tube furnaces, flame hardening. 


and cutting, continued to expand. 
xk*kk 
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Leonard Refineries, Inc., of Alma, Michigan, becomes the 17th Houvary 
licensee and will shortly construct the 69th Houdry-licensed catalytic 
cracking unit. It will be a 3,000 b/d TCC unit—the first catalytic cracking 
unit of such small size to be built by private capital for post-war motor 
gasoline production. 

As the war's end approached, Leonard foresaw that only by the addi- 
tion of catalytic cracking facilities could it hope to maintain, and strengthen, 
its position under the competitive conditions of post-war operation. With 
characteristic thoroughness, the company’s officials carefully considered 
the merits of all catalytic cracking processes, paying particular attention 
to their suitability for an operation of relatively small size. 

When all the figures were in—and checked and double-checked— 
Leonard chose TCC, convinced by these outstanding advantages: 


ehigher percentage of on-stream time 
@ greater flexibility of operation 

e low investment cost 

elow operating cost 

@ high liquid recovery 

ehigh quality and yield of gasoline 
estable products 

econtinuous engineering service 


To any interested refiner, Houdry will be glad to furnish a complete 
economic analysis of catalytic cracking for his particular operation. 


HOUDRY PROCESS CORPORATION 


WILMINGTON, DELAWARE 
New York Office: 115 Broadway, New York 6 


Houdry Catalytic Processes and the TCC Process are available 
through the following authorized firms: 


E. B. BADGER & SONS CO. THE LUMMUS COMPANY 
Boston, Massachusetts New York City, New York 


BECHTEL-McCONE CORP. 
Los Angeles, Calif. 


THE PETROLEUM ENGINEER, January, 1946 


ww 


— 


w_~ BRN WY 















Milany rocks and minerals possess cer- 
tain easily recognizable properties such 
as color, hardness, general appearance, 
etc. In addition to those easily recogniz- 

able characteristics, 
| EXCLUSIVE | however, rocks and 

minerals can be 
identified to some extent by their elec- 
trical properties, such as electrical re- 
sistivity, dielectric constant, magnetic 
permeability. Table I gives electrical 
properties of some of the rocks and oil 
sands. It is of interest to note that, ac- 
cording to the table, the resistivities of 
oil sands do not differ materially from 
those of sandstones and shales posses- 
sing low resistivity. 

The present day applications of elec- 
tricity in communication, transmission, 
electrical prospecting, etc., is under a 
heavy obligation to Maxwell, an Eng- 
lish physicist, for his fundamental 
studies of electrical phenomena. In the 
middle of the nineteenth century, Max- 
well proposed the theory of electro-mag- 
netic waves based on the recognition of 
| fundamental vectors (having direction 
and magnitude) as follows: (1) Elec- 
tric intensity; (2) magnetic intensity; 
(3) displacement; and (4) magnetic in- 
duction. The physical manifestation of 
the existence of the Maxwell’s vectors 
is readily observed in dealing with elec- 
tric currents. It is common knowledge 
that the flow of current (direct or alter- 
nating) in a wire generates magnetic 
and electric fields outside the wire, 
whose magnitudes and directions can be 
measured with suitable instruments. 
Moreover, alternating currents in a wire 
create by induction an electric current 
in a good conductor located at a distance 
from the wire. The phenomena of elec- 
tric polarization, phase shift, changes in 
magnitude, etc., are also readily observ- 
able through the use of suitable instru- 
ments, and are the decisive and valuable 
characteristics in electrical designs and 
electrical prospecting. ‘ 

The first published record on the use 
of electrical phenomena in exploration 
purports to the utilization of natural 




































*Victor Gabrilowich Gabriel was born in Rus- 
sia, and was a junior student at the Tomsk In- 
stitute of Technology when he joined the Russian 
Army in 1917. When demobilized early in 1921 
he was a lieutenant in the field artillery of the 
White Army. The same year he came to Cali- 
fornia and entered the School of Mining at Uni- 
versity of California, Berkeley, from which in 
1925 he graduated with a B.Sc. in mining. Later 
he received his doctor’s degree in geology and 
mathematics from Colorado School of Mines. 
from 1925 to 1927 he was assistant seismologist 
at Mt. Wilson Observatory, Pasadena, Cali- 
fornia. Thereafter he spent a number of years 
as geophysicist for Shell Oil Company in Cali- 
fornia and for Fohs Oil Company and other con- 
cerns in Texas. In 1941 he was appointed ge- 
ologist for the U.S.E.D. in California and re- 
mained in that position until 1943. At the 
er aon he is a consulting geophysicist in 
1,08 ngeies. 
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PRESENT STATUS OF ELECTRICAL PROSPECTING 


By V. G. GABRIEL,* Consulting Geophysicist 


electric currents (self-potential method ) 
by Fox in 1830. In the United States, 
Carl Barus was the first investigator to 
introduce in 1882, Comstock Lode, Ne- 
vada, an electrical method (self-poten- 
tial) in exploration for minerals. From 
about 1920 to the present time, various 
electrical methods have been used ex- 
tensively in the American mining indus- 
try and to some extent in exploration 


P 306.35 





¥ 


for oil, Because of the complexity of 
electrical phenomena and its multi- 
varied manifestations, there are a multi- 
tude of electrical prospecting methods, 
each having its rightful place in explora- 
tion for certain sets of lithological and 
structural conditions. 

Nettleton divides electrical prospect- 
ing methods into: (1) Natural current 
methods and (2) artificial current meth- 





Chart 1—Electrical prospecting. 





Based on Corresponding electrical prospecting methods 


Transient phenomena | Electric transient methods after Schlumberger, Blau, Hawley, Karcher & McDermott, 
| Klipsch, Rosaire, Statham, West, White. 


Self-potential methods after Fox, Barus, Schlumberger, and others. 








Self-potential phenomena _ | 
(natural currents in the earth) | 


Direct or pulsating | 
(slow alternating) | 
| 





Resistivity methods: Leap-frog method after Eve and Keys, Gish-Rooney method, Megger 
method, Lee method, ee me method, continuous profiling (Jakosky) method, 
ais (West, Beacham) method, Elflex method. 

“0” cycles 


Resistivity methods: “Elflex” (Evjen, Lewis) method. 


| 
5 cycles per sec. 


Equipotential-Line methods. 


Electromagnetic methods after Miller, 
60 cycles per sec. 





i=) # 
5 Electromagnetic galvanic (Muller, Schlumberger, Elbof, Lundberg, Sundberg) methods. 
= Electromagaetic methods: Horizontal Loop (Sundberg, Lundberg, Eve, Keys, Bieler- 
Nn Watson, Koenigsberger) methods. v 
i= 
Dy 500 cycles per sec. 
Hn | Equipotential Lines (Lundberg) method. 
= | Electromagnetic methods: Vertical Loop methods. 
i=) . 
5 
20 KC.=20,000 cycles per sec. Lower limit for low frequeney radio waves. 
Tie a scakenie 
25 hom frequency | Electromagnetic methods: Vertical loop (Mason, Slichter, and Hay, Radiore) methods. 
3 io waves : 
6 80 KC. per sec 
5 ! 
> 550 KC. per sec.—Lower limit for standard broadcast frequencies. 
@ aan & 
Z  WBtandard ite _ 
= Poses Radio frequency methods'after Silverman, Sheffet, Howell, for-detection of faults. 
< Tequencies | 
Zz | 
=. | , : ‘ = 
5 1.5 MC=1500 KC. per sec.—Upper limit for standard broadcast frequencies. 
2 ss ieee; Set as ae Sao oak ee eee “mee ee le) ee, ee 
! 
Short . . . . ; . 
, wave — 4.0 MC. per sec.—Upper limit of video signal in television. 
requencies ae ea ae a a i ee re —--—--—---- = 


| 


30.0 MC.—Lower limit for ultra high frequencies. 


Se ee eee ee 





| 
| *1 KC.=1000 cycles per sec. * 1 MC.=1000 KC.=1,000,000 cycles per sec. 
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COLLAR 


a, WILL PAY YOU to look for it, because exactly the 
same thing is taking place in your own wells every 
minute you’re on the bottom making hole. See those 
fresh-cut walls of the hole directly behind the bit? They 
are the most abrasive portion of the entire well be- 
cause no protective mud sheath has had time to build 
up on these walls. And the drill collar, constantly ro- 
tating against this sharp abrasive surface directly 
behind the bit is steadily being worn away on its outer 
circumference. The next time this drill collar is pulled 
out of the hole it will have a smaller diameter than on 
the previous trip. The next trip it will be still smaller 
... the next smaller yet... until finally it has a di- 
ameter much less than originally. 


What happens? If this operator is using conventional fixed- 
diameter slips to hold the drill collar in the table when he makes 
changes in the string, he’s laying himself wide open for a costly 
difficult fishing job. Here’s why... 

Conventional fixed-diameter slips that fit the drill collar when 
new (a) are unable to adjust themselves to changes in the di- 
ameter of the drill collar as it wears (b). Result—the area with 
which the slips grip the collar becomes steadily smaller and 
smaller until finally it is 
insufficient to hold the 
weight of the drill collar 
—the collar drops 


through the table—and a 
Fixed-diameter slips... lose grip as the lificult expensi : 
that fitnew collar drill collar wears! eer Cages fishing 





job is the result! 

















Here’s the Only Positive Foolproof 
Protection Against Such Risks! 


It’s a set of Baash-Ross Drill Collar Slips—Slips especially engineered 
to give a full safe grip on a drill collar whether it's new, worn, round, 
or ont-of-round. \t is the only slip of its kind—and it gives protec- 
tion unobtainable with any other type or make of slip equipment. 


HERE'S HOW IT WORKS! You will note that the Baash-Ross Drill 
Collar Slips are made up of a series of narrow slip segments flexibly 
hinged together to form a complete slip assembly. This flexible slip 
assembly w-r-a-p-s around the drill collar like a chain tong and always 
gives a perfect fit regardless of whether the drill collar is new or 
worn, round or out-of-round. Thus, it insures a safe full grip on the 
drill collar under a// condi- 
tions and at a// times, safe- 
guarding your wells against 
costly and risky fishing jobs. 


Baash-Ross Drill Collar 
Slips are light, easy-to- 
handle and as simple to use 
Flexibly-linked narrow segments of Booth-Ross 25 regular rotary slips. 
Drill Collar Slips automatically compensate wear, Three safety handles are 
giving eee is new, worn provided so that the unit 

can be easily and quickly 

placed around the drill 
collar. The weight of the string is then set down in the usual manner 
and the slips automatically adapt themselves to a perfect fit as they 
are lowered into the tapered hole of the table bushings. 


Renewable Liners—Lifetime Service. A set of Baash-Ross Drill 
Collar Slips is an investment that 















































will give years and years of serv- 
ice. There's practically no wear on 
the slip body and the only portion 
that does wear—the slip segments 
—are readily renewable. Simply 
pull a stainless steel pin and each 
individual slip segment can be 
quickly removed and replaced 
with a new one, assuring long eco- 
nomical service with a minimum 
of maintenance. 











TABLE 1 


Resistivity and dielectric constant (after Jakosky, Deusscn, Leonardon and others). 





Type of rock or 
material 


Material 





Basalt 
Granite 
Quartzite 
Clay. 
Limestone 
Sand 
Sandstone 
Shale 
Copper 
Oil (95 per cent) and salt water............000- 
Oil (97.5 per cent) and salt water 
WE CUNY sc vkicceedseadaseeccdesiadaessueaehenesohaneesnaaes 


CRIED. 5 0:6 cicciaindaseencatseacenoaa sedimentary...... 
RE ae pra tr rca ee sedimentary...... 
Oil sand” (Salt a. reer entary...... 
Howry = oil sand (Seminole oil field, si 

DNs 5 h.0.0666) 6804060 00004040 066008806 imenvary...... 
Oil sand (Grozny oilfield, Russia)...°.......... sedimentary...... 


*] MC=1000 KC=1,000,000 cycles per sec. 






Resistivity in Dieletric constant 
ohm-centimeters in e.s.u. 
2X106 12.0 
3X10‘ to 1X10 8.0+ 
1X10° to 2X10" 
5X10? to 1.5105 
6X10* to 5X10 8.0-12.0 
9.5X10! to 5X10 
3X<10* to 1X10? 9.0-11.0 
8X10? to 1X10* 
1.5X10-6 to 1.5610-4 
8X10 
X10 
-- 55X10%+ 81.0+ 
-. 2.5X108 to 1.5X10° 
.. 2X10? to 1X10° 8.0-11.0 
(moist and at 10 MC.* 
uency) 
-. 4X10? to 1.8X10* 
-. 9X10* to 1.1X104 
-. 22X10 





TABLE 2 


Electrical resistivity methods in American oil industry, exclusive Schlumberger 
correlation methods. (Based on published instances of the application of resis- 


tivity methods in exploration for oil.) 





Reseiia achieved os de- 








Year of e 
Method application Conducted by Location picted by the authors 
Resistivity........... 1905, 1906 E. H. Brown.............-++5+ Let SR one Patent: Electrical appa- 
ratus for location of 
mm: — de om 
Megger ground tester. BO Rikese. < ipainsesic cacamacscomeun IMOIS.........00005- tructures, faults. 
Moser ground tester . 1932 M. King Hubbert............. Saas Geological structures. 
Resistivity........... 1935 er Kern County, California Oil structures. ‘ 
Resistivity........... 1935 E. Fre ss Geoph. Res. Corp.. field, New ——— exploration 
exico. or oil. 
Continuous profiling. . 1936 J. J. Jakosky and H. K. Arm- Tejon Ranch, California Oil structures. 
strong. 3 aA’ tT 
Continuous profiling... 1937 WO Gc MEN Sia sve clea seisitiaeneree Huntington Beach, Fault mapping in oil ex- 
California. oration. = 
Continuous profiling. . 1937 Bi oad sand cameeenes Near Balcones Fault Fault mapping in oil ex- 
Zone, Texas. ploration. 
Continuous profiling. . 1938 POLO. o.0iicsccwsaccenan Eastern Vacuum area, Structural exploration 
New Mexico. for oil. 
Resistivity.........+- 1938 P. F. Hawley, St. 0. & G. Co., Near Cam bell, Hunt Study of the Mexia- 
and West. Ce Co RR ey County, Texas. Fault system. 
Resistivity........... 1939 E. F. Blondeau, 7 R.C.. . & ee nd field, Structural studies in ex- 
ploration for oil. 
Resistivity........... OEE ie cnascccsabencwniessnusmencccad saan Fordyce, Oakville, Structural studies in ex- 
— Sisters oil field, _ ploration for oil. 
exas. 

Resistivity . . — 1944? T. S. West and C. C. Beacham.. Horse Cave area, Hart Structural studies. 
(West-Beacham) Count ne : 
Resistivity é ee 1944? T. S. West and C. C. Beacham.. Rhode Ranch area, Mc- Structural exploration. 

(West-Beacham) Mullen County, Texas. 
Resistivity .... 1944?  T.S. West and C. C. Beacham.. Branyon field, aldwell Fault mapping checked 
Resistolog) County, Texas. by subsequent drilling. 
Resistivity 1944? T. S. West and C. C. Beacham.. Dunlap area, Guada- Fault mapping checked 
(Resistolog) lupe County, Texas. by subsequent drilling. 
Resistivity........... 19442 T.S. West and C.C. Beacham.. Pettus area, Bee Structural studies in ex- 
(Resistolog) County, Texas. ploration for oil. 
Resistolog. . 19442 T.S. West and C. C. Beacham.. Seven Sisters field, Detection of oil zones. 
(West-Beacham) Duval County, Texas. 
RS sistolog........ 19442 T.S. West and C. C. Beacham.. Sam Fordyce field, Extension of oil field 
West-Beacham) Starr County, Texas. Pegs a detec- 
ion of o 
Resistolog..........+ 1944? T. S. West and C. C. Beacham.. Oakville field, Live Oak Extension of the oil field 
West-Beacham) County, Texas. through direct detec- 
: tion of oil. 
Resistivity (W.B.Lewis) 1944 William Bradley Lewis-........ Harris County, Texas.. Experimental. 
Elflex bute 1944 Elflex Co. for Independent Ex- 
eS Pe Gulf Coast area....... Experimental. 
Elflex 1944 | ee Southwest of Darst a exploration 
Creek field, Guada- (faults). 
lupe County, Texas 
TABLE 3 


Electric transient methods in the American oil industry. (Based on published 
instances of the application of transient methods in exploration for oil.) 











Year of . Results achieved as de- 
application Conducted by Location picted by the authors 
1934 J.C. Karcher and E.\McDermott.. . Hugoton gas area, Stevens County, Kan- Experimental. 
sas. 
1936 A ae eee ey re rere e- Oil field, location ~ RN acnianso:4einie Experimental. 
1936 entle Oil & Refining Company... Satsuma, Fair dine, Van Vi Experimental. 
South Elton, no oi 
field, all in the Gulf Coast ; 
1936 1), EfRosaire........ .. ........ South Elton (Ces . | Geld, Le Louisiana. { Experimental. 
— E. Segno oil field, 
both in 
ER eee ee eee ertene ... Jal gas : field, — Ba on. papain Experimental 
1938 Paul F. Hawley.... . 25 miles northwest - Bakersfcid, San paint! 
Joaquin Valley, fornia. 
1939 ree _ East Elton oil field, Louisiana. . . Experimental. 
. 
68 THE 


ods. The artificial current methods are 
further sub-divided into: (1) Conduc- 
tive methods; (2) direct-current meas- 
urements; (3) alternating-current meas- 
urements; (4) inductive methods; and 
(5) transient methods. Jakosky, Hei- 
land, and others, have the classifications 
of electrical methods different from that 
of Nettleton and each other. 

Believing that an exact and detailed 
table of classification is beyond the 
scope of a brief article, Chart I is given 
here. Chart I is chiefly based on fre- 
quency classification and is subdivided 
into the following groups: (1) Tran- 
sient phenomena; (2) self - potential 
phenomena; (3) direct or pulsating-cur- 
rent phenomena, and (4) alternating- 
current phenomena. The majority of the 
methods listed in Chart I have been em- 
ployed in the American oil industry, 
either for structural studies or for the 
direct detection of oil or for both. Only 
the resistivity methods, the transient 
methods, and the radio-frequency meth- 
ods, however, have been utilized in the 
—_ oil industry in exploration for 
oil. 

The resistivity methods employ direct 
or alternating current of low frequency. 
field electrodes to introduce the current 
into the ground, and field electrodes with 
various devices to measure and record 
potential and current magnitudes. In or- 
der to define the multitude of structural 
and lithological conditions commonly 
associated with the occurrence of oil, as 
well as to detect oil directly, a number 
of field techniques and methods has been 
developed. 

In exploration for oil, we are usually 
dealing with two or more formations of 
different resistivities and thus the re- 
sistivity values obtained at the surface 
are not the true ones. These apparent 
resistivities, however, can reveal the true 
characteristics of the formations present 
underground through a careful study of 
the field data and with the application 
of various theoretical graphs and tables. 
Hummel, Tagg and others abroad, 
Beacham, Ehrenburg, Evjen, Gish, Jako- 
sky, Kelly, Lewis, Lee, Leonardon. 
Rooney, Roman, Schlumberger, S. West, 
Wenner, T. West, Wilson, Zuschlag, and 
others in the United States, made 
notable contributions to the mathemati- 
cal treatment of the multi-layer problem 
usually met in prospecting for oil as 
well as to its practical application. Table 
2 gives the published instances of the 
application of resistivity methods in ex- 
ploration. 

Electric transient methods are utiliz- 
ing the existence of transient phenom- 
ena in an electric circuit when an elec- 
tric current, either direct or alternating. 
has suddenly been applied or removed. 
Among the first investigators on the use 
of electric transient methods in the study 
of the earth’s crust, were C. and M. 
Schlumberger, the French physicists. In 
the United States Blau, Statham, West, 
Klipsch, Hawley, Rosaire, Karcher, Mc- 
Dermott, Blondeau, White and others. 
made notable contributions to the theory 
and practice of electric transient pros- 
pecting. 
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You may now select your favorite type of Cathead from our 
complete line of 1946 Models. GEMCO Engineered and 


FOR THOS who want the 

dependable fast 
action of our popular fully automatic, 
positive clutch type, we still recommend 
our greatly improved GEMCO Super 
Automatic. 


GEMCO 
SUPER AUTOMATIC 


This Super Automatic is the result of many years 
of engineering research and development. Its 
popularity has steadily increased since it made 
its first appearance in 1937. Now with its many 
important improvements for 1946, even a higher 
standard of operating efficiency is assured. Be- 
sides the exclusive GEMCO interchangeable fea- 
tures, it now has an improved one-piece Jerkline 
drum that lasts longer, a safety Jerkline shoe 
that can now be removed and replaced in less 
than a minute. Other improvements include new 
ratchet type operating mechanism that elimi- 
nates accidental repeat operation even when 
operator does not release control. 


Improved Actuator (Clutch Pin), with new lock 
type engaging mechanism that prevents any pos- 
sibility of partial engagement or disengagement. 


STANDARDIZE WITH GEMCO 


Standardized Catheads offer greater safety, dependability 
and lower maintenance costs. 


IF YOU PREFER =" 

er action 
of a friction clutch type, you will wel- 
come the many outstanding advantages 
offered in our Breakout, Spinning and 
Combination Make & Break, The Gemco 
3-in-1 Friction Cathead. 


GEMCO 
3-IN-1 FRICTION TYPE 





This Model can be used for joint breaking, 
spinning, tonging or as a combination breakout 
ond spinning Cathead. A three-purpose unit 
that can be used on either side of the draw- 
works, or mounted “inside” between lineshaft 
bearings. To change from breakout to spinner 
you only change the line in less than one minute. 
Extremely low Jerkline speed controlled to give 
a Jerkine stroke of 42” in either 2 or 3 line- 
shaft revolutions, as desired. Large, expanding 
type Friction Clutch of time-tried design with 
power to break the toughest joints with ease. 
It is easy to operate. No toggles, no thrust bear- 
ings, no clutch adjustments, no end thrust on 
lineshaft. Has large drum for wire line and min- 
imum overhang. (See Specifications). 








AND IF YOU WANT 


a low cost utility joint breaker that is 
designed to set a new standard of oper- 
ating efficiency and low maintenance 
cost for a Cathead of this type, we 
offer the GEMCO Plain Automatic. . 


GEMCO 
PLAIN AUTOMATIC 


The Plain Automatic has the lowest Jerkline 
speed of any Cathead of this type. Long stroke, 
small drum diameter. Provides positive shoe 
engagement without shock to operator. Employs 
hard, alloy steel Engaging Shoulders that are 
inexpensive and can be replaced in a jiffy with- 
out dismantling Cathead—no expensive weld- 
ing of worn drum shoulders! Disengaging Cam 
moves shoe outwardly with minimum impact. 
Shoe is released automatically when joint is 
broken. When not in operation the shoe is 
latched in its disengaged position to prevent 
accidental engagement. 


Large twin Roller Bearings the some as are used 
in the Super Automatic redv<e friction to a min- 
imum and increase operating efficiency. 

















GEMCO DESIGNS ARE FULLY PROTECTED BY CLAIMS OF ALLOWED AND PENDING PATENTS IN U. S. AND FOREIGN COUNTRIES 
CONSULT YOUR DRAWWORKS MANUFACTURER, SUPPLY STORE OR 
WRITE US DIRECT 


GEMCO OIL TOOLS 


INCORPORATED 
Dept. PE. 3500 MAURY AVE. 
ST. LOUIS 16, MO., U.S.A. 
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Radio frequency methods (Standard 
broadcast and Lower radio frequency) 
have been used for structural studies. 
In the United States, Cloos, Eve, B. 
Howell, Jakosky, Keys, Silverman, Shef- 
fet, and others, made valuable contribu- 
tions on the application of radio fre- 
quencies and high frequencies in ex- 
ploration. It is also of interest to note 
that according to Slichter and assuming 
unit permeability and neglecting dis- 
placement currents, an approximate 
depth of penetration for alternating cur- 


rent is: “e 
ix Vf/s = 13 
Where: 


h = depth of penetration in meters, 

f = frequency in cycles per sec., and. 

s = resistivity in ohm-centimeters. 

@, Recapitulation and conclusions. Va- 
rious resistivity methods (Megger, Con- 
tinuous Profiling; Elflex, Resistolog, 
and others) have been successfully ap- 
plied in structural studies of shallow and 
medium deep horizons with an effective 
depth of 5000 ft. and 6000 ft. claimed by 
Resistolog (West and Beacham) and 
Elfiex (Evjen, Lewis) respectively. — 

Under favorable lithological and stra- 
tigraphic conditions, some of the resist- 
ivity methods (Resistolog, Elflex) can 
be used for the direct detection of oil 
accumulations. 

Radio frequency methods have been 
applied for structural studies; neverthe- 
less, their development is still in a rather 
e xperimental stage. 

It is probable that the knowledge 
gained through the recent development 
of electronics may well serve as ‘a strong 
impetus for the reevaluation and im- 
provement of the existing elctrical meth- 
ods and for the introduction of new elec- 
trical methods and techniques as well. 
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Form new Gilsonite company 


Standard Oil Company of California and Barber Asphalt Corporation 
have formed a new company to develop the Gilsonite fields in eastern Utah 
and western Colorado. These fields are said to be the world’s only known 
source of Gilsonite and have heretofore been owned by Barber, but will now 
be owned and operated by American Gilsonite Company, equally owned 
by Barber and Standard. The new company will be headed by Clarence F. 
Hansen, formerly chief engineer in Standard’s manufacturing department 


Gilsonite, named for a Salt Lake City man who first put it to commercial 
use many years ago, is a hard shiny black substance closely related to petro- 
leum. It is used in the manufacture of storage battery cases because of its 
resistance to acid and its high melting point is important in making foundry 
forms. It is also used in paints, varnishes, and inks, and may later be devel- 
oped as a binder for plastics. It is considered of importance as a possible 
future source of synthetic crude oil. The mineral is found in virtually a pure 
state in vertical fractures of the earth's surface. 
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TABLE 4 


Radio frequency and other methods in the American oil industry. (Based on 
published instances of their application in exploration.) 











Year of Purpose or results achieved 
Method application Conducted by Location as depicted by the authors 
Standard broadcast 1942 D. Silverman and Coal mines, Tulsa, Oklahoma Expermiental. 
frequency D. Sheffet. Be, : 
Standard broadcast 1942 B. F. Howell, Jr... San Jacinto Fault, northwest Small variations in the radio- 
frequency of Hemet, California. frequency field over the fault 
noted. 
Standard broadcast 1942 B. F. Howell, Jr... Piedmont Fault, New Jersey.. Correlation between weak spots 
frequency in gue field and the fault 
Standard broadcast 1942 B. F. Howell, Jr... San Andreas Fault, east of No correlation between weak 
Palm Spring;- California. hay in pte field and the 
fault observ 
Standard broadcast 1929? Eveand Keys.... Tunnel, near Montreal Can- Radiation cannot be detected 
frequency ada. 150 ft. inside the mouth. 
30,000 cycles . 1929 Eve and Keys.... Tunnel, near Montreal, Can- Radiation can be detected right 
frequency ada. through the 3 mile tunnel; 
however, the radiation ma 
have come rails an 
wires present in the tunnel. 
Polorization at very 1939?  Potapenko........ Southern California.......... Experimental, for the direct de- 
low frequencies ' tection of oil. 
Standard broadcast 1933? Ernst Cloos....... The eastern fault of Sierra Dead spots in radio waves re- 
frequency Nevada block, steep faults ception observed. 
within the Great Basin re- 
Finis sence in the Beartooth 
Standard broadcast 1933? Ernst Cloos....... ‘ault zones in the Beartooth Dead spots in radio waves re- 
frequency and Big Horn region, Wyom- _ ception observed. 
ing. ’ 
Electromagnetic 1929? Th. Zuschlag...... Moore oil field, Texas........ Exploration for oil (fault and 
(Sundberg) structural). 
Electromagnetic 1928 Th. Zuschlag..... Bruner Fault, Texas......... Fault mapping. 
(Sundberg) 
sa 


Paul F. Hawley: ee, - Electrical 
Prospecting.”’ Geophysics, July, 1 

Cc. Heiland: on Tticnston, 
ee Inc., 1940. 

F. Howell, Jr.: “Some Effects of Geologic 
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ing in Illinois.” AIME Transactions, Geophysi- 
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ing.”? Geophysics, March, 1 

J. J. Jakosky and R. H. Hopper: “The Effect 
of Moisture on the Direct Current Resistivities 
I Sands and Rocks.” Geophysics, January, 

“Geophysical Prospecting, 1932,” and ‘“‘Geo- 
physical Prospecting, 1934.” AIME Transactions. 

J. C. Karcher and Eugene McDermott: “‘Deep 
Electrical Prospecting.” AAPG Bulletin 19(1), 
January, 1935. 
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32 |-xaz|8 
Hs Swe |S 
8 
AB j=z--"/8 ECONOMICS (ki DEEP DRILLING 
3 
= 
3 dees |= By I. W. ALCORN, Division Engineer 
rae) ' : 
ais Gulf Coast Producing Division, The Pure Oil Company 
> 5 °oR 4 
ee 
a 
Tuis study, an attempted approach to the The total of 1,160,387 ft. drilled at an ap- 
#2 own~~|o problem of 12,000-ft. and deeper drilling, is proximate cost of $20,000,000 is also interest- 
s> |Be°Ris essentially statistical. There are, of course, ing. Apparently the lowest cost drilling occurs 
si many other approaches in Louisiana, as evidenced by the figure of 
3 lsgsels | EXCLUSIVE | such as operational and _ Louisiana with 61 per cent of the footage and 
g gon 3 mechanical, however, the 55 per cent of the cost. Many other interesting 
2 eea5 & purpose of this investigation was to attempt to observations may be made from this table. 
& =“ = evaluate the economic and related probabilities As part of the questionnaire, the following 
pee of discovery. was asked in the hope of providing a cJassifi- 
32 sane |< Consideration was given to the preparation cation of the reason for drilling the well. Five 
as T= = of a suitable questionnaire from which the nec- classifications were made as follows: 
essary data would be obtained. A check was Chacsiiection: 
= S223 |= made of all wells drilled below 12,000 ft. in . panes 
BE ons |S the United States other than California. In this 1. Was well the initial well on a prospect? 
area it was determined that some 160 wells had 2. Was well a deeper one drilled on old but 
* been drilled to these depths, and the blank unproved prospect? 
53 pci 3 questionnaires covering them were sent out or 3. Was well drilled to test lower sands in 
fg [ST is delivered to the operators of the respective a producing field? 
—. Of these 93 have been returned filled out, 4, Giss eclh died 0s we Gk of oh 
se lengalg onsidering the nature of the questionnaire, = gome? 
gs [Bans etc., this response was very gratifying, and 1 drilled 
thanks are due those operators reporting. 5 bp bite a a? to test for an exten- 
- In tabulating the wells, we have classified sion of a known field? 
~ s2 vores 1 them geographically, as indicated in Table 1. In Table 2 we have a classification of the 
2s 35 s From Table 1, it is observed that the pre- discovery wells and the total wells drilled. 
< ponderance of such drilling has occurred in From this table it appears that the large 
S ge |Ssxgie Coastal Louisiana and the Upper Texas Coast majority of wells reporting were more or less 
fas eg |r le region. It is worthy of note that Louisiana with rank wildcats (Class 1), and also surprising 
61 per cent of the footage accounted for.60.8 per is that the 47.3 per cent of such wells accounted 
m cent of the discoveries, whereas Texas Upper _ for 56 per cent of the discoveries. It may be 
52 chee S Coast with 27 per cent of the footage came up = deduced from this evidence that Louisiana in 
gs Sis with 30.4 per cent of the discoveries. Missis- past years at least has offered the more fertile 
sippi is lagging to the extent of having 8.5 per field for exploration. That is, there was more 
BE Bleoen|s cent of the footage and only 4.35 per cent of prospective area untested than in the other 
eats |aooe |S the discoveries. major areas. This shows up forcibly in the drill- 
as 3 
o ‘Ss 
i -_ 
58 - \gneais TABLE 2 
eis . 
“ Discovery, class and number of wells Drilled, class and number of wells Total 
wae | 8835/5 —_ wella 
ges [er eis 1 2 3 4 5 1 2 3 4 5 
Pe rr es fy 6. Yt frit 
'3 0 
3 fat 1 0 0 0 0 2 0 1 0 0 3 
BS SPPR|S 3 0 1 0 3 . 2 6 0 25 
. 13 2 3 2 3 44 5 21 7 16 93 
i>] SE 
32 GS5 pa 56.5% 8.7% 13.0% 8.7% 18.0% | 47.3% 5.4% 22.6% 7.5% 17.2% 
‘See 
foes 3 TABLE 3 
Year completed or abandoned 
a ee ‘ A 
te a " 1945 | 1944 | 1943 | 1942 | 1941 | 1940 | 1939 | 1938 | 1937 | Total 
Pees .§ (9 mos.) 
g cies 3 Louisiana.............. 6 16 7 4 10 5 4 4 1 87 
a ae ea . Mississippi os ceccececes 3 2 3 oe oe oe ee o* * Sa s 
es ule Southwest Texas....... 2 1 of i ae 3 
S33 3 Upper Texas Coast... . 8 7 3 6 1 25 
figs 3 Totals........) 19 | 2 | 13 | 10 | 11 5 4 4 1 | 9 
ised ” 20.4% | 28.0% | 14.0% | 10.75% | 11.8% | 6.38% | 4.3% | 4.3% | 1.07% 
airy 
| S585 
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7 INCREASE the service life 
of your drilling strings, and 
DECREASE maintenance costs, with 


Super Shunk- Grip 











The Reed Super Shrink-Grip Tool Joint has all of the | upon which the end of the drill pipe lands. This shoulder 
advantages of the Reed Shrink-Grip “Safety Area” design, | assures proper make-up and also affords an added seal 
plus the advantages of field application, anywhere, by = and protection against leakage and failure. 


hand, No gauging of the pipe and tool joint is necessary — All threads have a wide, flat crest and root and all tool 

as a gauging shoulder is provided within the tool joint joint pin and box threads are threaded on a common axis 
to assure dependable axial alignment. This is extremely 
important as torsional stresses are greatly reduced and 
the hazards of costly failures minimized. 


REED Super Shrink-Grip TOOL JOINTS FOR INTERNAL UPSET DRILL PIPE 
FULL HOLE 


Tool Joint Dia. Tool Joint Diameter of Upset Drill Pipe 
: ne Length ee 
SIZE O.D. .D. Approx. Diameter of Land Inside Diameter 

276"... ... 7” 

She”... 154" 
gare | ok” 
446”.... 5%” 
5 . 


” 


ask 


-- 


iw 
22 22 


Cm WN IO 
2 2 
Feng 


654"..... | 8” 


Note: Acme Full Hole can be Furnished in Sizes: 34"-414” and 5x”. 
* Reed Full Hole, Not A.P.1. Standard. t 22” or 34” Optional. 
** 4” Optional. $ 174” Optional. 


SEMI-INTERNAL FLUSH 
— — = — — — — EEE 
Tool Joint Dia. | Tool Joint | Diameter of Upset Drill Pipe 
; - Length |—- Ane eS a 


} — _ 
| O.D. | ED. Approx. Diameter of Land| Inside Diameter 


354" | 2%" 
7 34” 
Note: The Tool Joint Box and Pin Connections have 4 A.P.1. Threads per Inch, with 
Larger Pin Diameter than A.P.I. Full Hole. 


REED Super Shrink-Grip TOOL JOINTS FOR INTERNAL FLUSH DRILL PIPE 


| 

| Tool Joint | 
Length 

| Approx. Diameter of Upset Drill Pipe 











- 3%" 
3%” 
454” 
5h” 
6%” 
1%" 




















t 28” or 34” Optional. 
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AND SCREW IT ON 
BY HAND 











[JUST HEAT THE 
TOOL JOINT 











Field Uqyolication "My 


Tool joints may be applied or replaced on any location be removed undamaged from old drill pipe and reapplied 
by hand. to new pipe. Full information on this procedure can be 


When desirable, Reed Super Shrink-Grip Tool Joints may had by contacting a Reed representative or by writing 
the home office. 


For that new drill pipe, specify 
a string of Reed Super Shrink- 
Grip Tool Joints and be sure of 
greater safety, economy and 
service life. 


ROLLER BIT COMPANY 





TABLE 4 





No. of 
condensate 
discoveries 


No. of oil 


13,000 
discoveries 


to 
14,000 


12,000 
to 
13,000 


11,000 
to 
12,000 


10,000 
to 
11,000 


9,000 


8,000 
to to 
10,000 


9,000 





uUislIaAna e coos 11 
M ississ pp! = . al 0 
Southwest Texas 0 


(5d) (1d) 
(d) 3 (d) 6 (1-0il) 2 (1-0il) 1 
0 1 1 0 
0 0 0 0 
_ | (ad) 
2 (d) 1 (oil) 3 (1-G) 0 
Totals (23) - = 15 1 5 5 5 


30.4% 65.3% 4.44% | 21.7% 


(oil) 





Upper Texas Coast ; | q 1 














1 
21.7% 4.35% 8.7% 























4.7% | | | 





ed Class 1 wells of 30 for Louisiana, as 
against 8 for Texas Upper Coast, where- 
as the total footage for Louisiana was 
slightly more than twice that of the 
lexas Upper Coast. 

lable 3 shows the drilling activity by 
years and is of interest. 

lt was felt that one of the important 
considerations surrounding deep drill- 
ing is the prebability of finding commer- 
cial production as we drill deeper and 
what may we expect as to products. With 
a given reservoir of certain porosity and 
permeability, and considering the facts 
of retrograde condensation, we may say, 
other things being equal, that the dis- 
covery of a good gas-condensate field 
cannot be worth more than about one- 
tenth of what it would if it were satu- 
rated with oil, inasmuch as it requires 
about 10 bbl. of gas space under reser- 
voir conditions to equal 1 bbl. of con- 
densate in the stock tank. Therefore, 
lable 4 represents a breakdown for such 
analysis. 

\ccording to the tabulation in Table 
|, 65.3 per cent of the discoveries were 
of the gas-condensate variety and 30.4 


per cent oil. Although 30.4 per cent of 
discoveries constituting those below 11,- 
000 ft. were condensate, 374 per cent in 
the 10,000 to 11,000 ft. depth were oil. 
To a depth of 9000 ft. all discoveries were 
oil. It is noteworthy that the largest per- 
centage (34.7) of discoveries was from 
10,000 to 11,000 ft. 

Summarizing the data it indicates that 
2 major oil discoveries were made: One 
at 8200 ft. and the other at 10,000 ft. Ten 
medium or average discoveries were 
made, of which only one might be classi- 
fied as oil. In many cases those discov- 
eries are without market and have re- 
mained shut in or produced only to sup- 
ply gas for further development. The 
rest of the discoveries may be consid- 
ered as poor or of doubtful value. 

The following represents pertinent 
data of considerable interest: 
Average total depth 
Average days per well 
Average drilling rate 

87.7 ft. per day; 3.65 ft. per hr. 

Average cost per day. 
Average cost per ft... 
Average cost per well 


17.20 
215,000.00 


In conclusion it would be safe to say, 
from the factual information known, that 
the drilling of 12,000 ft. and deeper wells, 
is, to say the least, a hazardous under- 
taking from the economic point of view. 


From a study of data used in this com- 
pilation combined with a review of pub- 
lished related material it appears that 
there are three basic factors that deserve 
considerable emphasis. 


1. More emphasis should be placed 
on drilling costs. This could conceivably 
follow the line of complete change in 
drilling methods, as well as more inten- 
sive supervision and improvement of 
present technique. 


2. Emphasis should be placed on the 
productivity of possible productive zones. 
Undoubtedly this will be one of the fore- 
most research problems to be attacked 
in the future. Present case histories em- 
phasize the importance of such studies. 


3. The third factor is that of probabil- 
ity. This would involve a continuing and 
more detailed statistical analysis some- 
what along the line of this a" 7 
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HOLD-BACK FOR 
DRILLING HOSE LINE 


Woauen high winds threatened to “skin” a new drilling 
hose against their jackknife derrick, roughnecks in Okla- 
homa devised the method shown in the accompanying pic- 
ture to control the wild flailing of the heavy hose. A 44-in. 
soft-laid steel line was strung from fourble board to sub- 
structure base and secured with bailer hitch and wire-line 
clamps. On this line was strung a 3-in. steel pulley with a 
} short loop of wire line attached to the eye of the pulley. 
This loop was covered with a short section of 1-in. rubber 
hose to prevent chaffing of the wire-line against the drilling 
hose. In operation, the guide line always keeps the hose 
away from the derrick leg regardless of whether the goose- 
neck is close to the floor or a kelly length from the floor. 
It aids, too, in keeping the bails in easy hooking position 
— | when the kelly is in the rat hole. 
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WORLDWIDE ACCEPTANCE 


because of 


WORLDWIDE PERFORMANCE 


KINZBACH WHIPSTOCK 


The Kinzbach Patented Whipstock has saved time, trouble and money for 
operators since introduction to the field 19 years ago. It has been constantly 
improved to meet advanced drilling methods resulting from increased drilling 
depths. It has changed sidetracking from an emergency measure to a normal 
well problem. 

Through worldwide performance over a long period it is accepted worldwide 
as the positive means of sidetracking junk, for straightening crooked holes or 
establishing a new drilling course, for redrilling workover holes, for plugging 
back holes, and for directional drilling, by orientation. 

The outstanding features of the Kinzbach Whipstock are: 

1. It can be set at any desired depth, requiring no support from bottom. 

2. The hinged feature insures that the top of the whipstock wil lie back 
against the wall of the pipe at all times. 

3. By setting in a coupling, the window will always be within the one joint 
of casing, thereby eliminating all chances of parting the string of casing. 

4. Positive setting of slips prevents all turning or downward movement of 
whipstock at any time. 

5. It can be oriented in the hole to mill out in any desired direction. 

6. The whipstock can be removed from the hole, if required. 

7. It is constructed of alloy steels, and the design is such that a good clean 
window can be cut, leoving no obstructions for subsequent drilling operations. 

8. It can be arranged to trip on bottom, or in internal flush pipe where 
the pipe end is not exposed, such as welded pipe. 


KINZBACH MILLING TOOLS 


Kinzbach Milling Tools have been designed to provide the operator with 
the most efficient tools for the job, and have been proven in the field, assur- 
ing a clean, consistent cutting action. 

1. The body is made of a high quality steel to a shape that insures the 
best cutting results, and with the proper size connection for the pipe above 
the tool. 

2. The blades are made of high speed tool steel, and properly heat-treated 
and ground. 

3. The spiral setting of the side blades gives a uniform depth of cut, 
eliminating much of the danger of twisting off the drill pipe. 

4. Since the blades are made as inserts, the cutting edge can be properly 
ground to provide the most efficient cutting action. 

5. These features combine to make the Kinzbach Mills particularly adapted 
for cutting the new alloy casing and pipe. "4 

A great many types and designs are either found in our stock, or can be 
quickly produced to meet the requirements of a specific job. Seven common 
types are illustrated here...types usually carried in stock in the more 
popular sizes. 


SEE THE COMPOSITE CATALOG FOR FULL DETAILS 
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\erial view of the Shell cycling plant, Sheridan, Texas. Below, fractionating towers and other processing equipment. 


SHERIDAN CYCLING 
PLANT SHELDS FIRST 


By FRANK H. LOVE, Managing Editor 


Sue.t Om Company’s first cycling plant at Sheridan, Colorado 
County, Texas, placed in partial production during the late 
summer, is now processing 90,000,000 cu. ft. of condensate gas 
1 day. Rated capacity of the plant is 100,000,000 cu. ft. daily. 

Obtaining its supply of condensate gas from the Sheridan 
field, a total of 6750 bbl. a day of propane, isobutane, butane, 
isopentane, natural gasoline, and distillate can be made with the 
plant operating at full capacity. Products are loaded into tank 
cars at a 42-car loading rack and are presently being shipped, 
largely, to Shell’s Deer Park Refinery 16 miles southeast of 
Houston on the Ship Channel. Some of the products are used 
in the manufacture of aviation gasoline and high test motor 
fuel, others as industrial fuel oil, and fuel for domestic pur- 
poses. Finished light fractions. propane, isobutane, and normal 
utane, and isopentane when separated, have purities from 95 
to 99 per cent. 

Operating pressure of the plant is 1800 lb. per sq. in., and 
after the condensate gas is stripped the dry gas is returned to 
the producing formation at a pressure of approximately 4350 lb. 
per sq. in. to maintain reservoir pressure and effect maximum 

covery of condensate. 

lo reinject the gas there are seven 800-hp. angle-type com- 
‘ressors and injection is into 5 key wells, all of which are dual 
completions. 

\fter removal of desirable hydrocarbons from the wet inlet 
sas, bypassing it through two 16-tray high pressure absorbers 
operating in pavallel, the dry residue gas enters the cycling 

ompressors for return to the field. 

Processing equipment includes a 96-in. diam. by 69-ft. 6-in. 
’7-tray still, a 36-in. diam. by 38-ft. 15-tray distillate stripper, 
12-in. diam by 53-ft. 6-in, 30-tray rectifier, a 54-in. diam. by 
ft. 6-in. 36-tray depropanizer, a 72-in. diam. by 72-ft. 6-in. 
-tray debutanizer, a 60-in. diam. by 135-ft. 70-tray deisobutan- 

und an 84-in. diam. by 135-ft. deisopentanizer. 
Steam for processing and to drive the turbines is generated 
y three 500-hp. sterling type boilers. Electricity is provided by 
800-hp. gas-engine-driven generators. Circulation of lean 
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/4 EFCO Heat Transfer Units 
s 





~ 





| 


in Shell-Sheridan Plant - 


Engineers & Fabricators supplied 79 heat 
transfer units, including heat exchangers, 
condensers, reboilers and aerial condensers, 
for Shell Oil Company’s new cycling plant at 
Sheridan. Let EFCO bid on your next job. 





HOUSTON, TEXAS 
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Liquefied petroleum gas pressure storage tanks. 


A closeup of the condensers for fractionator columns. 
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Consult Hammel-Dahl engineers 
regarding your individual problem 
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HAMMEL-DAHL OFFERS A COMPLETE LINE OF 
DIAPHRAGM - OPERATED CONTROL VALVES WITH 
SCIENTIFICALLY DESIGNED AND PRECISION FITTED 
INNER VALVES TO MEET THE REQUIREMENTS OF 
EVERY PROCESS CONTROL APPLICATION. 


HAMMEL-DAHL CO. 


243 RICHMOND STREET PROVIDENCE 3, R. I. 
LOS ANGELES SAN FRANCISCO PORTLAND, OREGON 
NEW YORK WILMINGTON, DEL. CHICAGO 








oil is by means of a turbine-driven cen- sidered an essential part of the plant's 

trifugal pump operating at a discharge equipment. 

pressure of 1900 Ib. per sq. in. and For the storage of products prior to 

pumping 600 gal. per. min. The rich oil shipping there are two 7500-bbl. tanks 
heated by a gas-fired heater of the for distillate, two 2500-bbl. spheroids for 

ype customarily used in cycling plants. natural gasoline, two 1500-bbl. spheres 

\n absorption oil reclaimer is also con- for isobutane, two 1500-bbl. spheres for 





Left is the reabsorber column and, right, two main absorber columns. Below, dual- 


completed injection well. Injection is into lower zone through tubing and into upper 
zone through casing. 


View of the Shell Oil Company 
cycling plant at Sheridan, Texas 

. . one of the numerous gas 
processing plants designed and 
constructed by Petroleum En- 
gineering, Inc., during its 16 
years service to the industry. 
PETROLEUM ENGINEERING, 
INC. Offices: Houston and Tulsa. 
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Photographed for Petroleum Engineering, Inc. 
By Robert Yarnall Richie 
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ch to the old problem of preventing 


A new approa 





filling losses....... 


reducing losses from 


breathing, fire, explosion and corrosion. 





HAMMOND *lccting Koo 


are designed and fabricated to elimincto cll filling losses... reduce breathing 
losses to a minimum since there is little space in which cir-vapor mixtures can 
form... reduce boiling losses by trapping vapors formed below the surfaces of 
the liquid and holding these vapors until they have cooled and been recb- 
sorbed...reduce fire hazards and explosion possibilities by blenketing the 
liquid in a tank, {v3 preventing the formction cf cusfcso ve pers. 


Consisting of a steel deck, with ingenious patented 
sealing devices which prevent the entrance of air, 
the HAMMOND FLOATING ROOF rests on the 
surface of the liquid and travels up and down the 
shell of the tank. The deck, being supported on 
pontoons, has great buoyancy and cannot sink. 


in order to provide for irregularities in the shape 
of the tank shell, as the roof moves up and down, 
a space is left between the deck and the shell. 
This space is closed by means of special seals. A 
sliding shoe, consisting of an extruded corrosion- 
resistant non-sperking cluminum,. contacts the 
shell along two horizontal sections (upper and 
lower) so that as the shoe passes over some minor 
obstacle at one line of contact and is therefore 
held away from the shell, the other line of contact 
will remain tight against the shell, thus prohibiting 
leakage. The segmentcl epron plates and shoes 
can swing in or out to provide for variations in the 
width of the space between the dock end shell, 


Loaf springs, in combination with the rotating 
movement created by the weight of the shoe and 
apron, keep the horizontal pressure between the 
sliding shoes and the tank shell substantially con- 
stant. The narrow gaps at the top, bottom and 
sides of the steel aprons are secled with narrow 
strips of flexible materials which cre wear resistant 
and which will withstand deterioration caused by 
petroleum vapors and atmospheric conditions. 


A secondary wiper secl, consisting of a loop of 
similar flexible materials, is provided to exclude 
air currents and to improve the secl. Auxilicry 
roller guides, attached to the floating rocf and 
held against the tank shell by compression springs, 
are provided to keep the roof centered in the 
tank and to prevent its rotation.as it rises and falls. 


Deck drains are so designed end crrenged thet 


water, collecting on the roof, is quickly conducted 
out cf the tank. 
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HAMMOND 


IRON WORKS 


Warren, Pa. 





NEW YORE * BOSTON + PITTSBURGH » AKRON * CLEVELAND * DETROIT 


HAMMOND designs, fabricates and erécts tanks of all types for liquid and dry storage... high or low pressure 
‘wee Cone roof... breather... floating roof... vapor-lift... sphere... spheroid ... underground... gas_holders 
- +. also... vessels of all types and designs for the petro-chemical industries. 
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Induced-draft cooling tower. In center foreground are vertical water pumps, and at left motor controllers. 


Interior fractionator pump building. In foreground are shown the reflux pumps. 
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Electricity is provided by three 800-hp. gas-engine-driven generators. 


Dry gas is returned to producing zone by seven 890-hp. angle-type compressors. 


butane, two 1250-bbl. hemi- 
s for isopentane, and three 1000- 


spheres for propane. In addition 


ure a number of horizontal tanks 
storage of absorption oil, lubri- 
oil, and LPG mixtures. 


scovered early in 1941, the Sheridan 
produces through dual completion 


from a 9,300-ft. and a 10,300-ft. 
1 the Wilcox series. Currently the 
is taking gas-condensate from 9 


; and, as mentioned, injection is into 
y wells. The proved acreage of the 
s approximately 7500 acres. 


90 


: 


To provide suitable housing accom- 
modations for a majority of the 55 plant 
employes, Shell has constructed two 
camps of modern four and five-room 
houses near the plant site. One camp has 
25 houses, the other 10. Camps have 
adequate sanitation systems and fire 
protection. Water, gas, and a part of the 
electric power for the camps are sup- 
plied by the cycling plant. 

Process design, engineering, drafting, 
and construction of the entire plant were 
done by the Houston office personnel of 
Petroleum Engineering, Inc., in accord- 


ance with Shell’s specifications. Overall 
supervision of the project for Shell was 
under the direction of T. R. Goebel, man- 
ager, and M. R. Church, assistant man- 
ager, of the company’s Gas-Gasoline De- 
partment for the Texas-Gulf area. J. T. 
Jordan, Shell process engineer, repre- 
sented the company in design and initial 
operation of the plant. 

Editor’s Note: A more detailed engi- 
neering article on Shell’s Sheridan cy- 
cling plant is in course of preparation 
for publication in the April issue of The 
Petroleum Engineer. kkk 
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MEXICO 
DEEP WELL MAP OF UNITED 
STATES 


Figures given for number of wells 
drilled 12,000 ft. and below in each 
state and county. Dotted areas indi- 
cate production from below 12,000 ft. 


Tue large amount of deep drilling that 
has been done by the American oil indus- 
try is so far unrecognized either by the 
industry itself or the public. 
- There are 217 
| EXCLUSIVE | wells in the list com- 
piled here of those 
that are 12,000 ft. or more in depth. As 
unusual as the large number was the fact 
that virtually no one had any idea of the 
amount of drilling at these depths. The 
closest figure named by any oil man who 
was asked to make a quick estimate of 
the number of wells below 12,000 ft. was 
100. The average answer to the question 
was 50. Most laymen said 5 or 10. The 
actual number is probably around 225 
or 230, not many more than the number 
described in the table. 

Whether or not the world knows it, the 
oil industry is searching deeper and 
deeper for oil in the sedimentary rocks 
beneath tested and untested areas. 


The venturous drill dipped below 12,- 
000 ft. first in 1935. From then until 
1939 there was a steady but slow in- 
crease in the number of wells this deep. 
The war years saw a slackening of deep 
drilling. Machinery and equipment were 
too difficult to obtain. By 1944, however, 
operators had grown so accustomed to 
improvision i in drilling equipment, they 
were again chipping away in the deeps. 
Thirty, the largest number ever drilled 
in one year below 12,000 ft., were com- 
pleted in 1944, That record was more 
than doubled in 1945 with 65 wells com- 
pleted. Presently 12 tests are drilling 
below 12,000 ft. and will be completed 
in 1946. How many more will be added 
to the growing list this year is a matter 
of speculation. With new and better ma- 


CANADA 2 









WELLS 12,000 PERT an if 


* 


chinery and equipment the mechanical 
problems will be less than before. Eco- 
nomic influences will have much more 
effect than any operational difficulties. 

The number of 12,000-ft. and deeper 
wells drilled each year were: 





1935 1 1941 16 

1936 ] 1942 17 

1937 4 1943 17 

1938 15 1944 30 

1939 23 1945 65 

1940 16 *1946 12 
*Drilling. 


Of the 217 wells described in the table 
of deep wells, 129 were dry, 76 are. pro- 
ducers, and 12 are drilling. Of the pro- 
ducers 31 were plugged back to sand 
above the 12,000-ft. level. 

The value of deep wells is not easily 
set by experience in deep drilling to 
date. There will have to be more wells 
before any worthwhile conclusions can 
be drawn. There are several odd slants 
on deep producers, however, that may be 
mentioned. 

The value of data obtained by deep 
drilling can hardly be estimated. So far, 
more of these deep wells are wildcats, 








Extent of deep drilling 
is much greater than 
generally supposed. 
Proof of diminishing 
returns lacking in 
data on deep wells. 
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testing new areas or new sands. They 
pay part of their way in information. 

In separating the producing wells into 

depths of production, a zigzag line would 
represent the totals. 

11 tests that went below 12,000 ft. 
are producing from above 10,000 
ft. 

20 deep tests are producing from 
10,000 to 12,000 ft. 

17 deep tests are producing from 
12,000 to 12,500 ft. 

5 deep tests are producing from 
e 12,500 to 13,000 ft. 

19 deep tests are producing from 
13,000 to 13,500 ft. 

1 deep test is producing from 
13,500 to 14,000 ft. 


This gives some idea of the difficulty 
in assessing returns for deep drilling. 
Presumably from the figures above it 
pays to drill 13,000 to 13,500 ft. but not 
12,500 to 13,000 ft. because only 11 per 
cent of the shallower tests are producing 
and 51 per cent of the wells drilled to 
13,000 to 13,500 are producers. 

Also there is the fact that for 42 years 
operators made exploratory tests in the 
state of Florida without obtaining any 
commercial oil. When oil was finally dis- 
covered it was almost 12,000 ft. from the 
surface. In Florida you could say that 
shallow drilling didn’t pay with as much 
conviction as some of the economists say 
now that very deep drilling is not profit- 
able. 

There are now 42 wells in the United 
States producing from below 12.000 ft., 
20 of them from below 13,000 ft. Produc- 
tion has followed the depth of the drill 
and stayed not far behind. Now the drill 
is 16,665 ft. below the surface, produc- 
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DESCRIPTIONS OF WELLS DRILLED BELOW 12,000 FT. 























































































































































































Tota Com- Deenest Initial 
lepth, |Spudded! pleted Company and well | County or Parish, State Casing schedule formation production Pressure Remarks 
fs 
29000 | 8-1 45 9-25-45 Union (Calif.) State Lease 540-4A. West White Lake, Vermilion, La. 16”-167’—1034"-2756’ |Miocene Dry | | 
»,000 |12 3- 44 5- - 5-45 Stanolind No. 1, G. J. Sabatier |Jefferson Island field, Iberia, La. 7”-9206’—600 sacks Lower miocene | Dry 
000 11-25-44! 5-12-45 Stanolind No. 1 H. M. McMahon.|Lake Creek field, Montgomery, 7”-11,720’—1500 satks | Wilcox 171 B/D 50 deg. 2550-Cas Gas well in Wilco 
Texas 11,000 MCF 2400-Tub. 
| YY" choke 
000 |12-21-44) 3- 9-45 Humble No. 2 2 I. R. Price La Fourche, in. |16”-150’/—1034"-2519’ |Miocene 284 B/D 36 deg. |1740-Tub. ‘Miocene produeer 
| 56” choke in proven field 
001 |11- 3-41\Jan 1942 Gulf No. 1 Joseph Eschete Terrebonne, La. 20”-120’—1334"-2515’ |Upper miocene /|Dry Wildcat 
001 | 8-22 43 12-31-43 Union (Calif.) State Lease 540-1A.|West White Lake, Vermilion, La. 16”-181’/—1034"-2670’ |Miocene 25 B/D 47.5 deg..3750-Tub. |Discovery well, 
|514”-10,768" West White Lake 
2,003 | 6- 4-44] 8 29-44) Mendie 3 No. 1 State Ld. Rocke-|Cameron, La. 12090’ —1334"-2479’ Miocene Dry Wildcat 
| | feller Preserve |954”-9209’ 
2,005 | 6-22-42 11-12-42 Phillips No. 1 Bernadine Brazoria, Texas 207-1334”—954"-514” Frio Dry 
005 |10 17 43 6-16- 44 Phi illips No. 1 Denkman Rankin, Miss. |1034”-surface Cotton Valley....|Dry 
2,010 | 3 18 44 12-31- 44 Humble No. 1 Ida W. Stowers |Adams, Miss. |20”-90’—1334"-3012’ Lower cretaceous |Dry Wildcat 
2,010 | 2-25- Ze 2- I1- 45) Humble No. 1 C. C. Searcy Titus, Texas 1133 ¢"-633’—954"-4565’ |Smackover Dry Wikleat 
12,010 | 9- 5-44! 5 rm 45 Pan Amerions No. 1 A. B. Crane.|Willamar field, Willacy, Texas |1034”-1534’—7"-9012’ Frio 70 B/D 30.8 deg. Perforations 7860- 
'B 7897 5” liner-10,709’ 90 ft. Pumper 
010 | 3-19-44] 6- i -44 ‘Texas 5 he 1 7 G. ‘Timolat et al. —_ Duck Club, Plaquemines, |18”’—1034”—7” Hd. shale Dry 
9- 7-44 11-16-44 Louisiens Land & Exploration Co.|Terrebonne, La. 16”-150’—1034”-2484’ {Miocene Dry Wildcat 
| No. 1 Fee 
2- 7-43} 9- 1-43, Magnolia No. 1 A. H. & B. D.|Colorado, Texas — Wilcox 88.32 B/D 55 deg. 2370-Cas. |Dual well. Wilcox 
Anderson 17”-9659’ 44.16 B/D 51 deg.;2310-Tub. |9495-9555, Vegua 
ro MCF 6854-6878 ft. Dis- 
100 MCF covery, Chester- 
we & 34” choke ville 
9-11-44! 1- 5- 45 Riche “wy B- 1 P. G. ‘Krohn Montgomery, Texas 1334”-1294’—954"-6591’ | Wilcox 403 B/D 38 deg. |425-Tub. | Wildcat in Wilcox. 
14” choke 825-Cas. |Yegua producer, 
5101-15 ft. 
3-17 39) 6- 17- 39 Gulf No. 1 Grandion Co. La Fourche, La. 207-90’ —1334"-2160’ Miocene Dry Wildcat 
| 954”-8210’ 
5 12- 29-41, ‘Texas No. 3 State-Bayou Perot |Delta Farms, Jefferson, La. Dry 
g | 9-29-42) 2- 3-493 Shel No. 66-22 Henderson Nicholson area, Fresno, Calif. |13%%4”-929’—954"-9025’ /|Cretaceous Dry 
019 | 9-28- 38| 5- 1-40 Gulf No. 4 State “RR” St. Bernard, La. 20”-119’—13* 7”-1681’ |Miocene Dry Wildcat 
| 107-8147’—7"-2534’ 
020 3-19-44! 5- 4-44 Phillips Sohio No. 1 Amelia Assumption, La. 16”—1034” Miocene Dry 
020 | 1-28-43) 4-19-43 Arkansas Fuel No.1, Shadyside Co./St. Mary, La. 16”-197’—1034”-2519’ |Upper miocene |Dry Wildcat 
021 |12-20-43 7 31 44, Gulf ‘Ne. 8: 1 South Shore, Terrebone, La. 207-93’ —1334"-2091' Miocene Dry Wildcat 
| O. & D. Co. 954"-8165" 
)22 | 8-31-44) 1-29-45 Superior No. 5-C T. A. Montgomery, Texas 20”-100’—133¢"-1523’ 194 B/D 55.5 deg.|1150-Tub. be producer, 
| | McWhorter 3414 MCF 8676 ft. 
022 | 3- 5-44) 6- 1-44 Texas No. 93 L. L. & hd Leeville field, La Fourche, La. |16”’—1034’—7” Broken sand 279 B/D 32.6 deg.|1825-Tub. |Perforation 11,- 
- 14” choke 8-28 ft. 
) 9- 4-39 5-20- 40 Shell No. A5- 9 » BVA A Buena Vista Hills, Kern, Calif.|1334"-1500’—954"-7990’ |Miocene Dry | 
0 | 8-28-39) 12- 7- 39 Texas No. 3State- -Horseshoe Bayou Horseshoe Bayou, St. Mary, La.|1854—1334” Shale and lime Dry } 
6- 6-41] 9 24- 41 Phillips No. 1 1 Fitesimmons Vermilion, La. 16”—1034”—54” |Miocene |723 B/D-56.7 deg. 3360-Cas. |Miocene producer 
l0¢” choke 500-Tub. 
4- 2-45) 5-28-45 Te PXas Re. 533. 1 State Lee Little Lake, Jefferson, La. 16-1034” \Sandy Shale, |Dry |Wildcat 
5 | 6-28-44 1-23- 45 Phillips No. 1 Be anfield ~ [Bensoria, Texas |20"—1334"—954"514” Frio \24.5B/D 46. en \Frio producer 
| (5568 MCF | 
7-24-41) 2- 7-42 A. N. Macrates Sons No. 1 South Greeley field, Kern, Calif. 133¢”-1421’ |Dry Failed to recover 
Haberfelde from fishing job. 
§ | 9- 9-44)12-13-44 Te PXAaS a ng Any 1 W bite. & Friant |Sorrento field, Ascension, La. \16”—1034” Shale Dry | 





11- ‘ 44 Humble No. F-1] F- 1 Miami Corp. 


(St. Mary, La. 120"-117’— 


1334”-2715' 


\Miocene 


Dry 














ht 4”-1950’—7”-10,790’ 



































|Wildeat 























——_—_+,;— 





1334”-1970' 


11- 15- 43 W. T. Burton No. 1 Erwin Estate, \Caleasieu, La. Lower miocene Dry | 
1-40 5- 5-10-40 Texas No. 4State-Horseshoe Bayou] Horseshoe Bayou, St. Mary, la. '1884"—1184" \Hd. shale & lime |Dry 
31-42) 1- 18- 44 Shell No. 1 | eons an iain Pound, Canada |133-3"-1025’—7"-9250’ | Mississippian Dry 
19-42 2-43 Humble No. 1 Lovisions Furs |Vermilion, La. fy a g”-2517’ |Miocene 30.60 B/D 4090-Tub. (Wildcat 
7”-11,403" | 53 deg. | 
27-42) 4- 16-42 Texas No. 6 St. Mary Parish Land Horseshoe Bayou, St. Mary, La. 1134”-1925’—7"-11,124’ ‘Miocene 70.33 B/D 51 deg. 3790-Tub. 240 shots—11,245 
4 514”-12,048" 4 MCF °4;” choke to 11,320 ft. 
10-44 Drilling Texa as No. 7 State-Caillon a Island pool, Terrebonne, | | 
ee | 
2940 6 -41 Gulf No. 1 Petit Anse \Tberia, La. 207-90’ — 1334-1831’ Miocene Dry | 
1514"-5815' 
)-30-39 12-25-39 Continental No. 1 La Terre Co: |Terrebonne, La. 267-60’ —1854"-238’ Miocene Dry | Wildcat 
| 


| 
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DESCRIPTIONS OF WELLS DRILLED BELOW 12,000 FT.—Continued 






















































































































































































































































































Total Com- . ; Deepest Initial 
os Spudded} pleted Company and well County or Parish, State Casing schedule formation production Pressure Remarks 
12,068 | 5- 9-38 10- 9-38 Continental No. 1 Sturdivant South Roanoke, Jefferson Davis,|13%-7"-1954’—854"-9811’ |Marginulina 275 bbl.-22 hr. |2000-Cas. Production from 
La. 64%"-2917’ 55 deg.-%¢" choke |5200-Tub. |Sturdivant at 
; 3025 MCF 10,000 ft. Wildcat 
12,088 3- 7-45 General Pet. Corp. No. 2 Heath Orange, Calif. 1034”-1307’ Mid. miocene Dry ies mes es 
12,112 | 5-29-45] 9-17-45 Shell No. 44 Edison Ventura, Calif. 13%4"-700'—094"-7130" [Pliocene 1056B/D _|3075-Cas. |10 per cent cut 
77-10, 1g” choke 3500-Tub. 
12,115 | 2- 8-45| 6- 3-45|Atlantic No. 5 Adeline Sugar Fac-|North Jeanerette, St. Mary, La.|16"-79’ —1084"-3222" (259 B/D—34 deg.|2450-Tub. |48 shots—11,430 
tory 5147-12,241’ 44” choke 38 ft. Proven field 
12,115 | 3-18-37|11- 1-37)Texas No. 1 State-Bayou Norman)La Fitte, Jefferson, La. 1854”—133"—954” : 1817 B/D 36.8 deg|1600-BP. |Perforated 9530- 
34” choke 630 ft. 
12,125 |10- 2-38) 5-15-39 | Texas No. 5 State Lake Fausse Pointe, Iberia, La.|22”—1334”—754”—5}4” |Sandy shale Dry _ 
12,127 | 9-24-44] 8- ee Phillips No. 1 Powell Pecos, Texas 16”-650’—1084"-3280' Dry a oo : 
12,128 |10- 20-36) 1- 2-7 Sad No. 1 F. Stovall South Abbeyville, Vermilion, |1997-1084’—1300 sacks |Lower miocene |Dry_ [ 10,148 ft. open 
| , hole 
12,128 | | 1-26-42)Texas No. 47-15 SP 15-20s-24e Bowerbank, Kern, “| «(MCF «(1725 Shut | 
PB 4271] Calif. | jin Pres. 
12,133 | "$-B1-44 11-15-44|Texas No. 34 L. L. & E. Paradis field, St. Charles, La. |16"—10%4"—7" Sand =——S—S—«'163 B/D 37 deg. 1400-T ub, Perforated 10,360- 
| | yy” choke 75 ft. 
12,141 | 7-27-45) Drilling {Texas No. 1 Bender Estates | Flank Humble field, Harris Co., Saicall | sollsaii “4 : 
| | Texas 
12,141 | 1-14-45 3-21-45) Humble No. 5 Louisiana Furs Vermilion, La. 1034” to 2637’ | Miocene Dry : aan | | Proven area 
12,144 | | 2-20-40) Union (C alif.) Bowerbank Rio Bravo field, Kern, » Calif. | Miocene [Dry “a Made short flows 
a: ae pened ee 2 i T_T eo does 
12,149 | 4-28-44) 1-13-46) Pure Oil No. 2 J. M. McDowell Adams, Miss. 16”-125’—10%4”. 1828" |Upper cretacious joi B/D 54 deg. | 475-Cas. Producing through 
PB 10295, | 7”-10,290’—5”-10,385' 2000 MCF 13175-Tub. bs perforations. 
| 4” choke ” and 7” casing. 
| Wildeat 
12,149 | 3-20-41 10- 2-41|Gulf No. 1 Emile Picau Terrebonne, La. 20°-90’—1334"-2452’ Miocene Gas well 4000-Tub. Opened ‘la Pey- 
7”-11,354 “%e" choke rouse field. 60 shots 
| 10,883-894 ft. 
12,149 | 9- 9-39 12- 3-39|/Continental No. 1 Bernstein et al |JeTerson, La. 18547-229’—1334y"-1975’ |Oligocene Dry Wildcat 
12,165 | 9-19-36, 5-20-37|Humble No. 1 H. J. Ellender Terrebonne, La. 267-38’ —207-239’— Miocene 21 B/D 4000- Tub. Wildcat 
1334” -2803’—954" 8719" a choke 
} | 712 097’ GOR 73, 000 
12,190 | 1-30-42} 4-42'Continental No. 1 Homeseeker:} \cadia, La. 1854”-241’—13*"-1978" |Lower miocene |Dry Wildcat 
| | | Development Co. 954"-8440’—7"-11,895’ 
12,200 | 4-14-38 11- 7-38] Amerada No. 2 South Coast Corp.|Raceland field, La Fourche, La. << % aaa Shale Dry 
| | 7”-10,5: 
12,200 | sales leis Gulf No. 2 Grandison Land La Fourche, La. ted oe 4”-2047" | Miocene Dry Wildcat 
{ ”-8191° 
ej | 3-16-45 11-22-45] Atlantic No. 1 Bowie Lumber La Fourche, La. 7 16”-162'—10%4"-4279" |First operculoi- |Dry Wildcat 
Co. uides series 
12,211 | 1-31-43! 5-25-43] Atlantic No. 1 Adeline Sugar Fac-|North Jeanerette, St. Mary, La.|16”-127’—054"-3158" Middle miocene |292 B/D 50 deg. |2000-Tub. |36 shots between 
tory 514”-11,650" 970 MCF 11,880-92 ft. _Dis- 
4” choke covery well North 
Jeanerette field 
| —ee BE Sisters 
12,216 | 4-15-36, 3-19-37/Continental No. 1 O. Herbert Abbeyville, Vermillion, La. 1854"-248’—13%4"-1881’ |Oligocene 50 B/D Second 12,000 ft. 
7”-10,960’—5”-11,785’ 2000 MCF test. Wildcat. Salt 
| 67 deg.—¢” choke water input, 4221 
} {t. 12-14-41 
12,222 | 6- 1-43] 7-44|Continental No. A-1 Jones | Wasson field, Gaines, Texas |13”-316'—994"-4570’ _|Ellenberger Dry Deepest well in 
| 7”-11.184’—5” liner to West Texas North 
2,222’ Permian basin at 
| time completed. 
| Wildcat 
12,222 | 4-44! Western Gulf No. 77-5K.C.L. |M.D.B.&M.Calif. ff 
12,225 | 9- 9-39 11- 2-39|California Co. No. 1 Adams- _|Baratoria field, Jefferson, La. 396 B/D 1225-Tub. |Barataria field 
PB 8250 Rutley 37.3 deg. fiscovery well. 20 
| \74" choke shots, 8204-14 ft. 
12,236 | 9-27-37| 9-30-38 Pure No. 1 South Pac. Land Co. Fresno, Calif. 1334"-2000’ Eocene Dry | _—*Willdest 
12,250 | | 2-14-45 Shell No. 1 Groggan Mfg. Co. 24B/D =| ; 
12,257 |12- 9-38, 6-13-39 Texas No. 1 L. L. & E. Bastian Bay, Plaquemines, La.|20"—1374"—994"—7” |Miocene | Wildcat _ 
i19- a : »,|16"-55’—1084"-1445' ~ |213 B/D 52 deg. |2850-Tub. {240 shots. 
12,259 |12- 5-41) 4- 9-42 ae No. 1 South Texas Dev. "on Cr., Montgomery, eT 300 -11,506" | F 985 MC 11,775-815 ft. 
| | 36” choke 
12,261 | 9- 4-36, 8-10-37 Texas No. 1 State-Horseshoe Horseshoe Bayou, St. Mary, La.'1854”—1334"—754” ay shale and ag Fah D 2000-Tub. — - hay 
Bayou | va (choke om Ae 11,863-73 ft. 
12,280 | 1~-15~41| 3-31-41 Phillips No. 1 Louisiana State |Plaquemines, La. 20-13%" | Miocene Dry | 
12,295 |12-14-44) 6-14-45 Phillips No. B-1 Houston Brazoria, Texas 20” —133,4”—954” |Frio Oil show in Frio | Junked hole 
12,300 | 1- 1- — No.1E.G. Tilley _| Iberia, La. 107-190 —-103¢"-1956 Dry | Wildcat 
“ t, .7”-10,665’—350 sacks | Wilcox 305 B/D 40.4 d -'2950-Cas. |Wilcox gas well 
12,200 8-29-41) 2 i Kom No. 1 T. A. McWhorter < >a field, Mon anne i ee0 MCF 14" ch. 1750-Tub. 
12.313 Wildcat 


| 1- at, 8- O05 Semne No. 1 Grupe Engebretson 


jlmperial, Calif. 


| 





| | 











(Continued on Page 100) 
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We are twenty 


Model O twin-engine 
draw works for drill- 
ing to 8,000 feet with 
442" drill pipe. 


Model Q. H, K or S 
single drum servic- 
ing hoist for wells 
2,000 to 12,000 feet. 


Model S single drum 
draw works for drill- 
ing to 4,500 feet with 
442" drill pipe, or 
workover jobs to 
10,000 feet. 


Model E twin-engine 
draw works for drill- 
to 6,000 feet with 
4%” drill pipe. or 
workover jobs to 
12,000 feet. . . 
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Mobilhoist — Rotary 
drilling to 1,500 feet. 
servicing to 4,000 
feet, drilling-in or 
workover with cable 
tools to 3,500 feet. 
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Model H. K or R ro- 
tary or cable tool * 
(spudder or beam) 





This is the plant and equipment our customers have helped us build 
during the past twenty years. The confidence of our friends in 
purchasing “Cardwell” equipment, and their tolerance in helping us 
correct our mistakes, has been a source of pride to us. 

Our prime objective is to build drilling and servicing rigs that will 
outperform and outlast any in the field. We have spared no expense 
to build equipment that will not wear out—and from the service 
records of some of our rigs, it seems that we are approaching our 
objective. 

An important part of our organization not shown is the strategically 
located parts stores. These stores, and others scheduled, will make 
replacement parts quickly available the world over. These perma- 
nent stores and our modern manufacturing plant, tooled for effi- 
ciency and low-cost parts, furnish values measured only by years 
of rig use without down-time. We have always been alive to our 
responsibility of building equipment so the owner can make a profit. 
We wish to thank our friends in the oil industry who have made our 
twenty years of progress possible, and pledge to them and to new 
purchasers that our policies, equipment and service will warrant 


CARDWELL NFS CONC 
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DESCRIPTIONS OF WELLS DRILLED BELOW 12,000 FT.—Continued 





















































































































































































































































n | i 
Total | | Com- Deepest Initial | 
de nth, \Spudded pleted Company and well County or Parish, State Casing schedule formation production Pressure | Remarks 
t | | 
12,315 | 7-17-45, 10-28-45] Humble State Lease 642 St. Charles, La 20”-150’ —1334"-2465’  |Miocene Dry Wildcat 
§ No. 1 Lake Salvador 954”-8615’ 
12,327 | 6- “te 8- 7-44) Union (Calif.) No. 3-C La. Furs |Vermilion, La. 1086" sa, Miocene Dry 4100-Tub. |Shut in 
12,828 | 6-21-43 12-23-48|Humble No. 1 J. A. Hurst Green, Miss. 16”-21'—1034"-2475’ {Lower cretaceous |Dry |Wildcat 
12,335 !10- 9-38 is No. 1 School Board LaFitte, Jefferson, La. 1334”—954” Hd. shale Dry 
12,356 | ates tei “ae Oil No. 1 L. L. Trahan Iberia, La. — 'Miocene* Dry Wildcat 
| 7-1 
12,381 |11-23-44 8-22-45 Shell No. 1 Stakemiller Rose Long Beach, Los Angeles, Cali 1994719887—710,168 Miocene Dry 
12,395 | 3- 8-44 5-10-44 Union (Calif.) No. 2-C La. Furs |Vermilion, La. |1084"-2731' Dry 
12 399° } 5 20-41, 10-10-41 Union Prod. Co. No. 1 M. M.Waite Clarke, Okla. 6”—103%4” Dry 
12,400 | 6- 2-45)California Co. No. 10 National Cranfield field, Adams, Miss. Dry 
} Gasoline Co. of Louisiana 
12,401 | 6-17-45! 8-13-45|Magnolia No. 1 Richardson Plaquemines, La. 167-300’ —1084”-2700’ Dry Wildcat 
Orange Grove 
12.431 11- 3-44) 4-26-45, Tidewater No. 1-C Manhattan [Venice field, Plaquemines, La. 24”-97' —207-220' | 253 B/D 1250-Tub. |23 shots. 11,893-98 
Land & Fruit Co. '433-"-3496’—954"-7928’ | 35 deg. ift Discovered new 
| 514"-12,424" 54” choke ‘sand 
12,452 10-10-44) 1- 4-45) Lonisiana Land & Exploration Co. |Terrebonne, La. 16”-195’—1034”-2525’ (Shale Dry | 
No. 1 State Pelican Lake 
12,455 |10- $- 42! 3- 14-43) American Republic No. 1-X Beauregard, La. 1034-1307’ Wilcox a Dry | Wildcat 
Lutcher-Moore Lumber | 
12 455 11- 9-44| 7- 7-45|Shell No. 135 Reyes Dominguez, Calif. 16". 963’—1084"-7000" Miocene Dry | 
12,469 | 8- 2-45|Calif. Co. No. 2-1 Delta Farms |[.a Fourche, La. Sandy shale Dry |Wildeat 
12,471 | 6-21-44) 5- 7-45,Gulf No. 2 A. J. Hampshire Jefferson, Texas 207 122'— 1397-2458" | rio Dry | Wildcat 
954"-9331’—514"-12, 156’ | 
12 2,483 8-25- 38, 2-15-39|Texas No. 1 Continental L. & F. a Penchant, Terrebonne, |1334”—954”—7” Miocene Dry | |Wildeat 
e | 
12,487 | 3-16-41) 6-24-41|/Humble No. 1 E. F. Marin St. Mary, La. a 4"-3179’ |Miocene 37.88 B/D—36.5 |1700-Tub. {Flowing well from 
} 7”-10,929 deg. Ye choke | |miocene. Wildcat 
12,490 | 3-25-44| 6- 7-44/Phillips No. 1 Milian Vermillion, La. 16”—1034” Miocene Dry | 
12,491 |12-30-42 5-15-43 Shell No. 21-28 Tulare Lake Tulare Lake, Calif. 1334”-1015’—954"-9738" | Miocene Dry | 
12,496 4 2-14-45 Hit No. 1 St. Mary Bank & /{St. Mary, La. 1034”-3500’ Miocene Dry ‘ae 
} rust 
12,500 |10- 5-41, 12-21-41|Amerada No. 1 St. Martin Land (St. Martin, La. 16-120’ Shale Dry | 
4 Co. 1034"-38.87 Ib. 1842’ | 
12,508 | I1- 7-43) 1-18-44] Phillips No. 1 Marias Iberia, La. 20”—1084” Miocene Dry 
12,505 | 1- 46. Drilling Magnola-Continental No. 2 E. R.|Glendale area, Trinity, Texas | 
olton 
12,505 12- 5-44) 5- 4-45/Stanolind No. 1 A. D. Suderman |Chocolate Bayou field, Brazoria,|954” set at 7004’ with | Lower oligocene |Dry : 
Texas 750 sacks cement 
12,512 | 3- 8-40, 6-25-40/Gulf No. 1 Bowie Lumber Co. {La Fourche, La. 20”-120’—1334"-2018’ |Miocene Dry Wildcat 
= 984-8202’ —-534"-4421' 
12,512 | 5-26-44 10-22-44|Texas No. 3 C. G. Hammill Matagorda, Texas Dry 
12,518 | 8-14-45, Drilling Texas No. 20 Wilson Creek Unit wo Creek pool, Rio Blanco, 
lo. 
12,523 | 4-18-44 11-16-44/Gulf No. C-22 Kirby Lumber Co.|Liberty, Texas 20”-76’—13%4"-2030' | Wilcox Gas producer from 
_| | | 984”-7996—5}4"-12,507’ 9042-56 ft. 
12,525 | 7- 3~ 45 10-28-45 ‘Phillips et al No. 1 Neinstedt St. Landry, La Shale Dry Wildcat 
12,527 12- - 4-43 2-21-44 ‘Phillips No. 1 Vermilion Vermilion, La. 16”—1034” Miocene Dry 
12,529 | Superior-Union No. 8, Kern Land | Ventura field, Kern, Calif. 1334-7’ 
12,558 |May -45 Alliance No. 3 Hartman Rahen [Ventura field, Calif. | Deepest producer 
‘= | in Ventura field 
12,574 9-14-44 10-15-45 Humble No. 10. P. Buchanan | Midland, Texas, Wildcat 13° 7”-436’—954"-4769’ |Ellenburger \270 B/D 2950 Cas. '60 shots. 10,370-90 
10390 754-8816’ —514"-12,559 45.7 deg 11770 |ft. 
| Ne” choke 2950 Tub. | 
GOR 4350 350 
12,581 |12- 2-43 3-15-44 Stanolind No. 1 A. L. Holland | Brazoria, Texas 1034” set at 1998’ with Middle oligcene (Dry 
| | | 100 sacks | 
12,587 | viknee a B-3 Houston Farms Galveston, Texas ieniieatond - ~ ‘Proven area 
v. Co. 
12,600 | 5-14-44) 9- 5-44 Phillips No. 1 Robnett Brazoria, Texas |20°—1334"—954” |Frie [Dry | 
12,600 | 2-10-40, 6-17-40 Humble No. 1 Caldwell Sugars {La Fourche, La. |o0"-273'—133,7"-2972’ | Miocene Dry Wildcat 
on | 954”-10,907’ | 
12,600 | eae Drilling a Pet. Co p. No. 1 Lee Los Angeles, Calif. pated |Upper miocene 
rown 
12,616 | 5-13-45 Union(Calif.) No. 1 Gaidry \Terrebonne, La. 24 B/D Discovery well. 
3096 MCF 23 shots 
43.7deg.'%" choke 
=—_——— 
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DESCRIPTIONS OF WELLS DRILLED BELOW 12,000 FT.—Continued 
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Potal : . Deepest Initial 
epth, — | . Company and well County or Parish, State Casing schedule formation production | Pressure Remarks 
| 
(2,618 | | Superior No. 8 KCL 'Greeby area, Kern, Calif. | Vedder | -_ 
12,619 | 5-28-45 eo No. 1 Alex Thompson Jeff Davis, Miss. |60 B/D—54 deg. |2900-Tub. |Wildcat 
4%" choke ' p 
12,628 | 5-16-44 10-11-44 os Water 86-A-7 (Shafter, Kern, Calif. | | Dry |S ana 
12,640 | 5- 3-44 4-12-45 Magnolia No. 3-1 Lutcher-Moore Pine Grove field, Beauregard, 16°-120’—-1034"-4509" —_| Wilcox 5 oD deg. |300-Tub. |Discovery well. 
| | La. 7”-12,165' | Pine Grove Pool 
12,667 | 5-27-44, 2- 1-45 Gulf No. 28. M. Allen Brazoria, Texas 20”-110’—13" :”-3375' Frio Dry - 
954"-7179’—54"- 11,215’ 
7” liner 10,450’ | 
12,688 | 5-28-42 8-13-42 Continental No.2 Pardee Co. —_| Evangeline, La. 13%y"-1000°—1034"-2013" Eocene \Dry | Wildcat 
12,689 | 8-23-43 12-18-43 Texas No. 5 L. L. & E. Bay St. Elaine, Terrebonne, La.|16"—1034"—7" |Shale \Dry | —_ 
12,700 | 8-23-45 10-29-45] Humble No. 1 W. & E. N. Kearney oye Carlin field, St. Mary,|13347-2719’ \Miocene = | Proven area 
"12,726 Holstein 4 Germany | ss [Deepest well out- 
side U.S. 12-31-38 
12,770 -38 3-20-39 Texas No. 2State-Horseshoe Bayou} Horseshoe Bayou, St. Mary, La. 1 '—133,7"—954” 3 MCF—60 B/D |2800 Rock | Perf. 11,829-47 ft. 
10%” choke P. 11,782-804 ft. 
Made 130 bbl. 
32.9 deg. 5-28-39 
on %" ache 
Made 216 bbl. 5- 
30-39 
12,786 | 2- -33, 5- -35/Gulf No. 1 J. T. McElroy Crane & Upton, Texas 1534 er Ellenberger 175 B/D—31 deg. World’s first 
BP 3518 | 754"-10,30 Permian producer. 12000 ft. test 
12,789 2-21-45, 7-30-45|Gulf No. A-1 Grief Bros. Coop. Co |3t. Martin, La. 2V"-9Y—13° 37-1984’ Frio Dry Water location 
| 954"-8098" Wildcat 
12,792 | 1-24-45,°5- 9-45|Western Gulf No. 65-6 L. A. | °aloma, Fresne, Calif. 
*Sus|pended. | Athletic Club 
12,805 | 1- 45, Drilling |Humble No. 1 C. C. Carlton ighlands, Fla. 2-540’ —133 .”-'416’ | Lower cretaceous Wildcat 
12,818 7-24-40) 3-22-41|Tide Water No. E-25-7 KCL ‘trand field,, Kern, Calif. Was producer 
12,843 | 1943)California Co. No. 1 Smith et al | trookhaven area, Lincoln, Miss ilen Rose 
12,857 |12- 6-41) 4-22-42/Continental No. 1 Neuman “hafter, Kern, Calif. 3. 77-989’—7"-9892’ wer miocene 104 B/D 39. 1 deg.|50-Cas Vedder producer. 
*9.1 deg. Lift pro |!” choke Aband'd 9-28-43 
Pip RE NA SEQ \ 
12,902 | 4-10-45) 7-31-45] ibercrombie-Magnolia No. 16 razoria, Texas 3749-2319’ —954"-8906' | ‘rio Completed as in- 
Bernard River Land Dev. Co 7”-10,919’ jection well. 
10,160-10,210 ft. 
12,905 | 6-18-41|10- 1-41] iulf No. 192 State 7—La. State | .a Fourche, La. vem -2192’ V. miocene Dry Water location. 
“pp” 54"-83 Wildcat 
12,936 | 1-81-41] 2-13-41}Continental No. C-2 KCL ‘hafter field, Kern, Calif. "3° 7-986’—10%4"-5020' | ower miocene | 88 B/D 36.8 deg.|50-Cas. [10% cut. 
“”-10,029—4%4%" & 5% Ye" choke Vedder producer 
iner to 12,807’ 
12,952 | 8- 6-41) 5-14-42/Union No. 1 McDonald U.it asbon field, Claiborne, La. 16” to 10%” ‘mackover Yas and conden- Cotton Valley, 
Ps 11725 : sate 9100-9582 ft. 
12,955 8-14-4£ | Superior-ntiantic No. 1 McMaho | fontgomery, Texas Jileox ome oil Wildcat ie 
y = ~ ion No. . valif. “at 5 52 bbl. 33.2 deg One of fastest ‘rill- 
12Z,v85 | 3- 1-39) 4-29-3t] Jnion No. 1-36 Kern Co. ern, Calif. at 12,787 4 37 br. Abandn'd ing obs o recon 
12,989 7-18-4(| Calif. Exploration Co. No. 1 Sals | cern, Calif. > te ys Miocene Some oil & gas 
bury 11,475’ ae SS 
12,992 | 7-22-44 1945] stlantic No. 1 Teche ‘t. Mary, La. 16”-164’—1034"-2950’ | Aiocene 76 B/D Proven field 
514-12,377 = 
13,008 | 5-12-45|10-17=4£/Continental No. 1 Mrs. Annie Jameron, La. Nigocene Dry Perf. 8983-9004 004 ft. 
Dobbertime 100% salt water 
13,010 |11-30-44] 9-27-45] Gulf No. 1 J. T. Hooks Estate | dankamer field, Liberty, Texas|20"-121’—13" 7”-1984’ | vegua Dry Wildcat 
954"-8288’—7"-2666' 
13,019 |11- 8-44] 9-25-45|Tide Water Associated No. SP-82|Coali: ga, Fresno, Calif. Dry - 
13,028 | 1-10-40} 4-29-40/Continental No.1 Community Shafer field, Ker, Calif. Lower miocene |Dry Tested wet 
[apes ell a “| 
13,064 | 2-26-37|11- 6-38|Continental-Seaboard C1-26-27-24| Kern, Calif. 954"-4996’—654"-9147’ |Miocene | | 
— - if.) No. 2 Ww field, Kern, Calif. 30°-7’— 167-1583’ Vedder 6144 B/D 36.7 deg|1113-Cas. |Vedder producer 
13,124 |12-15-38' 4-11-39|Standard (Calif.) No. 2 Mushrush| Wasco field, Kern, Cali a hc 13,0807 578 MCF |1104-Tub. 
5g liner 98 ft. 366,” choke | | 
| 
if. 6528 B/D |\610-Cas. Second producer 
—_ —- catawroneen 459 MCF \520-Tub. |from eocene in 
564” choke Wasco field 
if. ‘ , Calif. 207-8’ —13%%"-1015" Vedder 3052 B/D 37.2 deg 650-Cas. | Vedder producer 
13,130 | 5-10-40! 8- 2-40 Standard (Calif.) No. 5 Mushrush, Wasco field, Kern, Cali 0347-8087" 096" 43,042’ ‘362 MCF 700-Tub. 
434” liner 103’ he choke | 
| i- if.) } tif. 5’ —1414"-1057’ Vedder \3300 B/D |1006-Cas. |Vedder producer 
13,130 |10-20-39 1-14~-40)Standard (Calif.) No. 3 Mushrush| Wasco field, Kern, Catif Bog S000 654"-13,059" 698 MCF | 975-Tub. 
8” liner, 94’ 36.3 deg. } 
434” liner, 94 aa chake | 
i 
(Continued on Page 106) 
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ara \ KELCO-McEVOY ¢ 


CHECK THESE FEATURES 


. . » the outgrowth of four years as Soe eT , 
of field and shop testing : 


tfety latch prevenis accidental setting. No possi- 
of snapping string as a result of air line failure. 


lechanism is protected by the ring against damage 


rtaAr 
ILO! 


o. 


nsert-bowl provides unworn seat for slips assuring 
‘-t alignment and uniform pressure on pipe. 


ywer unit—including piston, working surfaces, and 
-ing—is entirely shielded at all times from dirt, 
r, and drilling mud. 








COMPRESSED AIR TAKES THE 
PLACE OF MUSCLE IN SETTING 
AND RELEASING THE SLIPS. 
Ideal for faster, safer, easier 
handling of the longest strings of 
pipe. 


Kelco-McEvoy Rotary Slips meet the increasing 
demand for greater automatic control in 
rotary drilling operations. By reducing the 
setting and releasing of slips to a simple turn 
of an air-control lever, heavy, fatiguing labor 
ordinarily connected with going in or coming 
out of the hole is eliminated. Greater speed 
and control are thus secured with a high 


degree of safety. 


Dependable, efficient, and fast opera- 
tion conclusively proved by leading 
majors, independents, and drilling 
contractors. 


Write us, or your supplier, NOW 
for _full particulars on these 
‘power, . slips that are creating 
‘vamal interest throughout the 
oil world. 


COMPANY 


McEvoy Company Is exclusive licensee for Texas, New 


Mexico, Arkansas, Louisiana, Mississippi, Alabama, Florida, TEXAS AT MILBY STREET 


Georgia, California and for export. 


ph Eg A erga Tulsa, Oklahoma, continues to serve ot re) U Ss T Oo * . T E X A g 


Export agents are E. L. Carter and D. T. O’Connor, 30 Rocke- 
feller Plaza, New York. 











(Continued from Page 103) 

















DESCRIPTIONS OF WELLS DRILLED BELOW 12,000 FT.—Continued 



























































































































































































| | 
Total | | € ‘om- Deepest Initial 
depth, _— eta Company and well County or Parish, State Casing schedule formation production Pressure Remarks 
ft - 
13,130 1 - 2-40| 1-28-41 ‘Standard (Calif.) No. 6 Mushrush Wasco field, Kern, Calif. 20”-6’ —13%9"-1012’ Vedder 3036 B/D 625-Cas. | Vedder producer 
954"-8093' —654"-13,041' 731 MCF 750-Tub. 
| } 4%" liner, 105’ 37.1 deg. 
| 94" choke 
iia x | 3-27-39] Superior No. 12 KCL Rio Bravo field, Kern, Calif. Vedder 
4P 9302 | 
13,131 | 5-20- 20-30 8-28-39|Geo. F. Getty No. 1 Jenssen | Wasco field, Kern, Calif. 16".904'—10%("-5431’ Oil sand—13, 110-!1500 B/D 900-Cas. | Well shut in 3-13- 
ny be fiat liner [13,13 13,091-13,131’ 1100-Tub. |45. Producing 
| 13,091- 38.4 : water. To be 
| be ; flowing abandoned 
13,135 2-17-40| 4-26-40|Standard (Calif.) No. 4 Mushrush|Wasco field, Kern, Calif. 20”-9’—1334"-1009 Vedder 3546 B/D 750-Cas. | Vedder producer 
954"-8045' ee 3, 071’ 730 MCF 820-Tub. 
434” liner, 85’ 36 deg. *3¢,” choke 
13,135 | 1-10-39] 5-11-39/Standard (Calif.) No. 8-B2 KCL |Wasco field, Kern, Calif. 30”-14’—16"-1483' Vedder 6107 B/D 925-Cas. | Vedder producer 
: ==" ieee — " 965-Tub. 
er, 
| _ "4 ‘ 314," choke j 
13,139 | 6-11-38) 10-31-38'Standard (Calif.) No. 1 Mushrush| Wasco field, Kern, Calif. —16”-1502’ Vedder 6448 B/D 515-Cas. 
19g aay Ps M 600-Tub. | Vedder producer 
13,139 | 1- 1-40| 4-29-40|Continental No. 1 Meyer Wasco field, Kern, Calif. 684"-11,830" A-2 sand 2780 B/D 36.8 deg Abd. 6-15-45 
13,150 | 7- 6-43) Driliing |Humble No. B-1 J. A. Bel et al /Allen, La. 1334/"-2507’—954"-9470’ Wilcox Wildcat 
1 3, 150 | 5-12-40) 1-20-41) Pacific-Western No. 1 Meyer Wasco field, Kern, Calif. 13% 7-1004’—7"-11,343" 
434" liner, 11,063-13,150’ 
13,153 |12-19-38) 3-14-39/Continental No. A-4-8, KCL Wasco field, Kern, Calif. + + ieee Lower miocene Mn B/D 37 deg. 185-Tub. |A-2 sand producer 
| 7*-12, 64" choke 
13,158 |12-21-39) 3-11-40)Continental No. A-6 KCL Wasco field, Kern, Calif. 1334"-095’—654"-12,878’ |Lower miocene 2658 B/D 1000-Cas. |A-1! sand producer 
39 deg. 34” choke] 495-Tub. 
13,204 | 6-26-45) Drilling |Humble No. 1 W. W. Moore, Jr.|Newton, Texas 2.113’ —1334"-3025’ | Wilcox Wildcat 
| = 954"-8561'—-5}47-13,178’ 
13,210 |14-27-37| 6- 3-38|Stanolind No. 3-B Calcassieu Bank|South Elton field, Jefferson ~“” O.D casing set at Cockfield Dry 
tied Davis, La. 9502.7 ft. 300 sacks 
| 13,253 | 9- 2-42) 2- 7-43)/Humble No. B-1 Houston Farms|Brazoria, Texas %*.132’—1339"-2967’ {Frio 620 B/D Discovery well. 
v. Co. 954"-9779' 46.2 deg. from Frio 5790-Tub. |Hall’s Bayou. 
yy e; flowing) 10, » prod. 
13,259 11-16-44! 7- 4-45) Texas No. 44 State Lake Barre j|Lake Barre, Terrebonne, La. "16"—10%4"— = Fine sand 41 B/D 50 deg. |4100-Tub. |20 perforations e e' 
| 1627 MCF 34” ch. 11,772-780 ft. é 
13,266 | 4-22-44|10-27-44) Amerada No. 1 A. Waitschies = {North Fannin field, Goliad, tomo ig 6 + 36 Ib.-  |Shale 22 B/D from shale 210-Cas. | Flowing 
| PB 5980} - Texas R12’ 40 Ib. 5020-35’. 40.3 deg. 210-Tub. 
| | 314", 17 tb, 12.278 — 
; = 2” tubing, 5930’ 
13,270 | 4- 3-39] 9- 3-39|Fohs Oil No. 1 Buckley Mahler |DeLarge field, Terrebonne, La |20", 1334”, 954”, 7”, 5” Miocene Dry 
13,288 | 5-16-45) Drilling |Humble No. 1 L. Treadwell Charlotte, Fla. 26”-20°— 20°-465" Lower cretaceous Wildcat 
954” 5558’ 
13,293 | —42|Superior No. 1 McWhorter N..H. Lake field, Montgomery, 160B/D from _|1700-Tub. 
- Texas Wilcox 
13,300 | 5-28-45) Drilling |Texas No. B-3 Rigolets Fur Co. |LaFitte, Jefferson, La. 
13,321 | 3- 9-45/10- 4-45|Standard (Calif.) No. 1 Elkins | Ventura, Calif. Pliocene Dry Drilled to 5673 ft. 
} by another Co, 
| ene ned to 13,- 
: | 321 < Standard 
13,333 1-30-38| 6-26-38 Fohs No. 1 Buckley Bourg DeLarge field, Terrebonne, Ls} 1854”, 1334", 954”, 7”, 5”, Miocene 125 B/D 4700-Tub. | Discovery well 


13,369 | 7-14-44) 4-20-45|Humble No.2 C. M. Armstrong |Kenedy, Texas 20°-67’ —133,7”-2358’ Frio-Vicksburg {Dry Wildcat 
954”-8003’—7"-11,732" 
13,378 | General Petroleum No. 51-15 SPL|Rio Bravo field, Kern, Calif. |654” easing set at 13,123'| 
13,400 | 7-31-41) 2-19-42 Shell No. 44-14 Canal Canal field, Kern, Calif. 1334"-991’—954"-9690’ |Miocene Dry 
13,409 | 2- 7-38) 8-17-38 Fohs No. 1 Bay Baptiste Bay Baptiste field, Terrebonne,|1854”, 1334”, 954”, 7” |Miocene 55 B/D; 250 MCF 4025-Tub. |Discovery well. 
| a 50 from mio- Production from 
| cene. 1%," choke 11,172-78 ft. 
13,417 Superior No. 1 La Terre Lake Decade field, Terrebonne, Miocene Discovery well. 
” ns Lake Decade field 
13,469 | 4- 5-44) 1-10-45'Standard (Calif.) No. 11-44 KCL/Kern, Calif. 20”-13’—1334"-1526’  |Eocene 588 B/D36.4 deg. '885-Tub. | Vedder producer 
PB 11478 | 7”-11,997’—534" liner- 363 MCF 
_| | 1509’ 134" choke 
13,477 | 6-14~45)11- 0-45 Atlante No. B-3 Lutcher-Moore St. John Baptist, La. |Miocene Dry | [Proven area 
13,512 | 1- 5-44/10- 6-44' Humble No. 2 Gulf Coast Salta Collier, Fla. 26”-92’—20"-752’ Lower cretaceous | Dry Proven area 
| | 1334”-1473’—954"-5643" 
13,628 8-23-44] Drilling | Phillips No. 1 England |Smith, Texas 20°—133,7—854" 5)” | 
3,538 | 9- 1-38] 4-20-39'Standard (Calif.) No. 1 Elrich  |Kern, Calif. a Eocene Dry Outpost 
| Community 
3,560 | 2-14-43) 7- 6-43 Union Prod. No. 1 Fitzpatrick & De Large field, Terrebonne, La. 24”, 18”, 1334”, 954”- | Miocene 162 bbl. conden- 4500 Gas-co. Jensate 
| Vizard et al 2704’—534” sate; 6264 MCF closed-in from 13,475-90 ft 
4” choke | pressure 
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REG. U.S. Part. 
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jlems 


as es) GROSS SIM) 
' eo ee ee 3a) 
~ = N fT. i 


research laboratories with a veritable “library”™ 





of experimental formulas. Unquestiorably, an 
economical, efficient Tret-O-lite compound is 


available for your particular use. 


e466 uv t. vat one 





DEHYDRATING DESALTING 


Complete Service in Every Field TRETOLITE COMPANY ponutacturing Chemists 
46-A WEBSTER GROVES, ST. LOUIS COUNTY, MO. © LOS ANGELES, CALIF. 
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3.642 
B11505} 


644 


876 


13,957 
13,99 
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14,023 
PB 13530 


14,051 
14,093 


14,155 


4,490 
4,51 


4.5 


582 


14,65 
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15,004 
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DESCRIPTIONS OF WELLS DRILLED BELOW 12,000 FT.—Concluded 



















































































PB 13180] 


5,279 


5.301 


5,45 2 
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rr. =i 
Com- ; | ' Deepest Initial 
Spudded| pleted Company and well County or Parish, State | Casing schedule formation production Pressure Remarks 
| 
‘, i, Gal Gk eee é ° 
l- 1-44 3-30-44|Union Prod. No. 2 Buckley-Bourg|De Large field, Terrebonne, La.|24”, 18”, 133%”, 954”- |Miocene 518 B/D Flowing. 13,503- 
2835’—514” 37.4 deg. 498. Deepest pro- 
| ducer in world at 
| time completed 
"—40|Superior No. 3 State Lake Calcasieu field, Cameron, Dry Deepest well east 
La. of es when 
| icompleted 
7-18-41| |10-24-41/Union No. 21-33 Pacific States |Rio Bravo field, Kern, Calif. |1234"-1524’—7"-11,460" |Basement 400 B/D 38.9 deg.|1100-Cas. [No liner 
} 260 MCF 1050-Tub. 
6 sal 12- ‘Gaeamune No. A-3-8 KCL Wasco field, Kern, Calif. a Lower miocene (Dry 
| 11 
| (Superior Kern, Calif. Eocene Dry Wildeat 
112- 27-38| 9-20-43|Standard (Calif.) No. 12-6 KCL |Greeley, Kern, Calif. Vedder 3768 B/D Produced from 
|dee pened ildcat 11,942 ft. Well 
| 5-23-43 ° died 8-22-39. 
_5-20-98|11- 9-88)Standard (Calif.) 8B No. 1 KCL |Kern, Calif. Vedder Dry Wildcat 
11 28- 38| 1-30-39|Union Prod. No. 1 Minnie Brown|Agua Dulce field, Nueces, Texas|2114”", 16”, 10” Yegua 7888 MCF 1850-Cas. |Gas from 4585’- 
\4" choke 1825-Tub. |4603’. o- — 
in South 
| |10-21-44| Drilling |Shell No. 48-A Alamitos Lang Beach, Los Angeles, Calif.|1894"-1002—1334¢"-3540 
| -7021’—654"-12,853' 
16 19-39 4- 1-40 Shell No. 2A-52-13 San Emigdio|San Emigdio, Calif. eae -10,279’ | Miocene Dry 
#1 
9-18-38] 8-11-39|Shell No. B-87-4 KCL North Canal, Kern, Calif. _|1334"-1000’—-934"-9760" [Miocene _ Dry 
8-23-44 9- 7-45|Phillips No. 4 State Lemex Lea, New Mexico 20”, 1334”, 854”, 544” |Pennsylvanian Dry 
Superior No. 1 Helbling Rio Bravo field, Kern, Calif. Eocene Dry 
| 8 21-44 4-30-45 Shell No. 1 State-Smith Weeks Island, Iberia, La Perforated —13,505’-20’ Miocene von pae*s Flowing |World’s deepest 
773 CF" eh, ucer 
4- 14- 39 12- 9-39}Continental No. D-2 KCL Bellevue field, Kern, Calif. 1334"-997’ Miocene Dry 
1- 15-45 -45| 10-25-45) Humble No. 88-X J.S. Means Andrews, Texas * 11334"-343’—954"-5078’ |Ellenburger Dry Wildcat. Oil show 
12 -26- 44 Drilling | Chanslor-Canfield Midway No. {Rincon field, Ventura, Calif. | 16”- ~~ -9368’ 
C-11 Hobson 654"-13,655 
4-19-42|General Petroleum No. 51-15 SPL|Kern, Calif. Dry 
| 9- 5-42] 5- 5-43|J. S. Abercrombie-Harrison No. Old Ocean field, Brazoria, Texas 20”-30'—1394"-2221 1’ Frio-Vieksburg |300 B/D 52.9 deg. Dual producer 
B-1 R. D. MacDonald 954"-8916’—7"-12,709' 16g” choke 
587 B/D 37.2 deg. 
| 14” choke 
| 2-15-45) Drilling Texas No. 1 State-E, Barataria |Plaquemines, La. : 
| ay 
1-43) 7-17-44|Standard (Calif.) No. 2-1 Fillmore] Ventura, Calif. Pliocene Dry Wildcat 
Community ; ae 
18 3-38] 11- 1-39|Continental No. 1 Proctor Washita, Okla. 20"-226’—1334%21477' Bend Dry Deepest in 
954”-10,170’—7”" liner ‘ Okiahoma, Wild- 
4824’ set at 14,491’ cat. 
| 6- 1-40]11-21-41|Honolulu Oil No. 10-25-P Buena Vista Hills, Kern, Calif. Lower miocene {1720 MCF 120-Cas.. |Wildcat in mio- 
rs 4494” choke i 102-Tub. _|cene. Producer in 
ae Gee 5 = = me mba known sand 
|10-11-43! 8-31-45|Socony-Vacuum No. 1 Hills- Prince Edward Island, Canada}1334"-995’ Mississippian (?) |Dry ~¥*  |Deepest well out- 
borough 7 we as = side U.S. Wildcat 
5- 8-44 4| 2- 10-45 Standard « ‘alif.) No. 1 Fullerton |Tulare, Calif. : — ‘ Vedder Dry - Deeper _ test 
"3 al q q - |in Semi-Tropic gas 
| ? ‘ - -1 sand. 
6 37 4-19-38/Continental No. A-2 KCL Wasco field, Kern, Calif. 1034”-5512’—7"-41,573’ |Miocene 3000.B/D 39.9 degi400-Cas. [First 15,000’ test 
44" 14, 1b Stine 2898’ 650 MGF. ~11350-Tub. |Deepest producer 
| ig \4" choke | - . lat time. Wasco 
. A-1 sand - discovery well. 
6-30-42] 2-24-45) Phillips No. 1 Ada Price Pecos, Texas Deepest test in 
saath id when drilled 
| 6-20- -44] 2 16-45 Quintana No. D-3 South Texas|McMullen, Texas Dry Wildcat 
| 1- 1-45 Drilling |Humble No. 10 E. F. Milo Harris, Texas 207-195'—1334"-3002’ _ | Wileox Wildcat 
‘ 954"-8869’—5/4"- ~10,241’ ; 
7 1-43! 12- 27-44 Standard (Calif.) No. 20-13 KCL |5-218-25E, Kern, Calif. . Miocene and older|Oil; not in paying Deepest test in 
quantities > world whendrilled. 
= New pool wildcat 
5 | 7-15-38 a No. 3 Fanny Schoeps Brazos, Texas 20”, 1334”, 884”, 514”. |Lower cretaceous |Showing of gas Deepest ‘test in the 
| and oil world 
' . ee aes _ . . 
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tion is 13,530 ft. le 1935, when the drill 
first dipped below 12,000 ft. the record 
test went to 12,786 ft. At that time rec- 
ord production was from 9,836 ft. Total 
depth record and production depth rec- 
ord were about 3000 ft. apart in 1935. 


They 


still are. 


rhree great oil states lead in the 


108 


number of wells drilled below 12,008 ft. 
Louisiana has the greatest number with 


94, California next with 64, and Texas, by counties and states. 


third with 41. California’s Kern Coun 


ty - 5 


has the greatest deep well fields dis- 


covered to date in one county or parish. 
The map shows the approximate location 
of the wells, the dotted areas indicating 


production in sand below 12,000 ft. The 
table gives the number of deep wells 


Only knowh wells outside of the United 


below 12,000 ft. are two in Canada 


‘and one in Germany. 
Deep drilling belongs to no one group. 
There are listed here 39 operators who 
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TABLE 1. Deep wells by location. 








{iubama Louisiana Mississippi Jefferson l 
Clarke 1 Acadia I a . ey ; 
1 J l vreen aberty 7 
1 rs l Lincoln 1 McMullen l 
( alifornia Assumption 1 Rankin — 1 Midland l 
Orange 1 Beauregard 2 Jeff Davis 1 Montgomery 7 
Imperial 1 Calcasieu 1 7 Matagorda l 
Fresno 4 Cameron 3 New Mexico vewton l 
Kern 46 Claiborne 1 Lea 1 Nueces 1 
Los Angeles 5 Evangeline l l Pecos 2 
Tulare 2 Iberia 7 Oklahoma Smith 1 
Ventura 5 Jefferson rj Washita l Titus l 
San Emigdio 1 Jeff Davis 3 | Prinity 1 
65 La Fourche 10 — Willacy 1 
Plaquemines 6 *“<*% 41 
. Andrews 1 
Colorado St. Bernard l Brazoria 10 Canada 
Rio Blanco = 9 — Beans l Jumping 
1 Sa esr 1 Colorado l Pound l 
Ot ‘ 3 >» 
Florida Se. Martin 2 — & Pr. Edward 
é . pton ] Island 1 
Charlotte l St. Mary 13 Gai 1 ‘i 
Collier l Terrebonne 18 Ps 1 2 
Highlands 1 Vermilion 11 — Germany l 
otek ——s Goliad 1 mien 
3 94 Harris 2 Total 217 
TABLE 2 
Company Drilling Producers Dry Wells Total 
J. S. Abercrombie Company 2 2 
Alliance Petroleum Corporation i 1 
Amerada Petroleum Corporation I 3 4 
American Republic Oil Company l 1 
Arkansas Fuel Oil Company 1 ] 
Atlantic Refining Company 2 3 5 
Burton-Sutton Oil Company, Inc. l l 
California Exploration Company | ] 
California Oil Company ] 3 4 
Chanslor-Canfield Midway Oil Company 1 l 
Continental Oil Company 8 1] 19 
Fohs Oil Company 2 ] 3 
General Petroleum Corp. of California ] 3 4 
George F. Getty, Inc. I l 
Gulf Oil Corporation 3 12 15 
Honolulu Oil Corporation I l 
Humble Oil & Refining Company 5 6 13 24 
Hunt Oil Company _.. 1 l 
Louisiana Land & Exploration Company 2 2 
A. N. Macrate & Sons___.. 1 1 
Magnolia Petroleum Company ] 2 3 
Pacific Western Oil Corporation l l 
Pan-American Production Company ] ] 
Phillips Petroleum Company ] 3 13 17 
Plymouth Oil Company ] | 
Pure Oil Company.____. I 2 3 
Quintana Petroleum Corporation ] 1 
S. W. Richardson Oil Company l l 
Shell Oil Company, Inc. | 3 9 13 
Socony-Vacuum Oil Company, Inc. 1 | 
Standard Oil Company of California 9 6 15 
Stanolind Oil and Gas Company 2 5 7 
George W. Strake Oil Company t 1 
Superior Oil Company 5 rf 12 
Texas Company __. 5 8 13 26 
Tide Water Associated Oil Company 2 2 4 
Union Oil Company of California 4 4 8 
Union Producing Company 4 1 5 
Western Gulf Oil Company 2 l 3 
Unknown _ sal _ 2 2 
Total 5 76 125 217 








have drilled below the 12,000 ft. level. 
There are big and small companies 
among them. A surprisingly large num- 
ber have risked the high expense of deep 
wells to find what the earth holds at 
great depths. 

The Texas Company has the largest 
number with 26, five of which are still 
drilling. Humble Oil and Refining Com- 
pany has 24, also with 5 drilling, one of 
which is already below 15,450 ft. 

Other companies who have experience 
in drilling below the 12,000-ft. level are 
Continental, Gulf, Phillips, Shell, Stand- 
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ard of California, and Superior. They 
have each drilled more than 12 of these 
deep tests and apparently are still at 
it. Tests staked now to go to sands below 
12,000 ft. are numerous along the Gulf 
Coast and not unusual in California. 


There is no question that time and 
also expense will be cut as new ma- 
chinery comes on the market especially 
adapted to deep drilling. Extra large 
derricks are already being built to handle 
the miles of pipe faster. Many other ad- 
vancements are awaiting reconversion. 

kkk 











CONE PACKING 
CAN STAND THE PRESSURE 


Hercules’ exclusive Cone Packing 
has successfully withstood more 
than 2,000 pounds pressure. Cone 
Packing practically eliminates fric- 
tion... will not burn out if well 
pumps-off. The need for wabblers 
is eliminated. No foreign lubrica- 
tion is required. But most impor- 
tant to YOU, Hercules Cone Pack- 
ing will outlast old-style ordinary 
packing many times... is easy to 
install and is moderately priced! 


Sold at all supply stores. 
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STUFFING 
BOX CONE 
Fully PACKING 
Patented 


Also made with Tee Base. 


TOOCkL COMPANY 


TULSA, OKLAHOMA, Box 286 
EXPORT OFFICE: 30 Rockefeller Plaza 


CABLE ADDRESS: HERTOCO 
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Pedignee 
CHRYSLER 


Industrial Engines 


“HORSEPOWER WITH A PEDIGREE” 


a 


INTERNAL COMBUSTION ENGINE — COMPACT, HIGH COMPRESSION, FLEXIBLE HORSEPOWER. 


oc ...BACK IN 1924, CHRYSLER INTRODUCED A NEW CONCEPTION OF THE 
TEN MILLION CHRYSLER-BUILT ENGINES PROVE THE VALUE OF THIS CONCEPTION. 
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EQUIPMENT HAVE ESTABLISHED NEW STANDARDS OF PERFORMANCE — A NEW EXCELLENCE 
OF QUALITY RESULTING FROM TIME-TESTED PRINCIPLES OF POWER APPLICATION. 


“e, 
0 


¢, 


} a .. FOR A FULL GENERATION CHRYSLER-POWERED VEHICLES, VESSELS AND 


SP 
Vie 


- 
is'¢ 


HAVE DEMONSTRATED A STURDINESS AND STAMINA THAT MEET THE CHALLENGE OF DAY-IN, 


tg 
¢, 


Rw . .. WITH BUILT-IN PRECISION AND ADVANCED ENGINEERING, CHRYSLER ENGINES 


DAY-OUT, GRUELLING USE. 


cx 
ve 


FIELDS HAVE TURNED IN A PERFORMANCE THAT STAMPS CHRYSLER HORSEPOWER AS AN 


5 - 1ELD...CHRYSLER ENGINES IN THE COMMERCIAL, INDUSTRIAL, AGRICULTURAL AND MARINE 
tNVESTMENT THAT PAYS SUBSTANTIAL RETURNS IN DOLLARS AND CUSTOMER SATISFACTION. 


CHRYSLER ENGINES IS COMPARABLE TO THE OUTSTANDING QUALITIES PROVIDED BY THE 


G Tomes . . EACH FEATURE IN DESIGN, CONSTRUCTION AND WORKMANSHIP IN 
CHRYSLER SUPERFINISH OF MOVING PARTS AND ALL WEARING SURFACES. 


ONGEVITY . .. CHRYSLER ENGINES STAND UP OVER THE YEARS BECAUSE THEY POSSESS 
A METALLURGICAL FINENESS — FROM CRANKCASE TO CYLIN-DER HEAD — THAT OVERCOMES 
THE STRESSES AND STRAINS OF EXPANSION AND CONTRACTION. 


NGINEERING... OVER 2,000 TECHNICIANS IN THE G"s"AT CHRYSLER ENGINEERING LAB- 
ORATORIES HAVE CONTINUOUSLY PIONEERED AND DEVELOPED FEATURES IN ENGINE DESIGN 
THAT ASSURE BETTER PERFORMANCE WITH LOWER OPERATING AND MAINTENANCE COSTS. 


ELIABILITY ... FAST, SURE STARTING COUPLED WITH AN UNFAILING, DEPENDABLE 
POWER FLOW UNDER ALL LOADS AND AT VARYING SPEEDS, GIVE CHRYSLER ENGINES THE 
MARK OF A THOROUGHBRED — OUT IN THE FIELD WHERE CLASS TELLS. 
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The legend of achievement in the modern world revolves 
around harnessing horsepower in gasoline engines. It is the force 
that has lightened man’s labors and extended his entire sphere 
of usefulness and attainment. 


Power in industry, on the farm and on the highways is mobile 
power, “packaged” to meet the needs of all types of equipment 
dependent on internal combustion engines as a source of energy. 


Chrysler Corporation, for a generation, has been producing 
engines that have, year after year, reflected the scientific research 
and advanced engineering based on a new conception of de- 
pendable horsepower. 


Each individual power plant is more than an engine—it is a unit 
of harnessed horsepower that possesses the fine qualities and 
character born of superior craftsmanship and tradition. 


The hallmark of Chrysler is a pledge that places a new value of 
known performance traits in the hands of all users of Industrial 
engines. Here is “Horsepower With A Pedigree”. 


“OuT IN THE FIELD WHERE CLASS TELLS” 


“USTEN TO THE MUSIC OF ANDRE KOSTELANETZ, THURSDAYS, CBS, 9 P.M, EST.” 


CHRYSLER 


oe ENGINES 





Name 


Industrial Engine Division, Chrysler Corp. 
12203 East Jefferson, Detroit 14, Michigan 


Please send the Chrysler Industrial Catalog. 





Address__ 








Houcpower ‘ad a Paige “Fhnsumennemnenammenennen 


THE PETROLEUM ENGINEER, January, 1946 


en 








P 775.1 


LIQUEFIED PETROLEUM GAS INDUSTRY 
AND ITS PEACETIME PROBLEMS 


By F. E. FISHER and J. W. VAIDEN, Skelly Oil Company 


Br is customary at this time to take a 
look at the year ahead and attempt to 
prognosticate the effect of the times upon 
the industry in which we are engaged. 
Analysis of the pres- 
| EXCLUSIVE | ent position of the 
liquefied petroleum 
as industry and an attempt to forecast 
the trends of the industry for the com- 
ng year are surrounded with so many 
ifs” that it seems anyone’s guess. 

The industry has been operating un- 
der peak load conditions throughout the 
war. Production of liquefied petroleum 
vases has been increased tremendously 
to meet the heavy demands of war. Huge 
quantities of butanes and butylene have 
been utilized in the manufacture of avia- 
tion gasoline and synthetic rubber with 
the demand for these gases as well as 
propane for other chemical manufactur- 
ing more than doubling during the war. 
\t the same time the prewar market for 
domestic fuel has about doubled and this 
despite expansion in the domestic mar- 
ket being confined to war-essential con- 
summers, 

Widely varying conditions surround- 
ing manufacture, transportation, and 
utilization throughout the industry pre- 
sent many variables and as a conse- 
quence, conversion from wartime to 
peacetime economy will not effect all 
alike. The problem as a whole is and 
will, no doubt, remain one of distribu- 
tion. Production of liquefied petroleum 
gases was undertaken by a number of 
refineries and natural gasoline plants 
that were not so engaged prior to the 
war. To some of these manufacturers dis- 
tribution will be somewhat of a problem 


owing to unfavorable transportation and/ 


or marketing position. Those manufac- 
turers having established marketing fa- 
cilities prior to the war have, in most 
cases, increased production of LPG suf- 
ficiently to care for their own markets 
even though greatly increased. It is log- 
cal to expect new competition in many 
market areas by reason of this situation 
as manufacturers attempt to find an out- 
let for their products hitherto utilized 
in manufacture of commodities for war. 
From our present outlook it would ap- 
pear that the conversion from war to 
peace may bring about an increase in 
demand for liquefied petroleum gases 
over that of war. This may not become 
immediately evident owing to the many 
factors affecting reconversion of the over- 
all economy of the country from war to 
peace. Cancellation of war contracts of 
large consumers of LPG will no doubt 
provide excess stocks for which no ready 
market obtains. This will result not only 


116 


in greater competition in established 
markets but also in considerable effort 
to establish new markets particularly for 
industrial fuel and chemical manufac- 
turing. A survey of the production and 
use of liquefied petroleum gases by 
PAW was published* estimating the 
peak demand for LPG for synthetic rub- 
ber components at close to 25,000,000 
gal. per month. The nation’s synthetic 
rubber plants may be expected to con- 
tinue at a high rate for some time to meet 
civilian requirements for tires as well 
as replacing large quantities of natural 


An analysis of the 
present position of 


LPG industry and a 
forecast of trends 
for the coming year. 





rubber until the latter resources have 
been revived and again become produc- 
tive. \ 

Large quantities of LPG have been 
used in refinery operations in the pro- 
duction of aviation gasoline. Estimates 
by PAW placed the 1945 requirements 
for this purpose at well over 200,000,000 
gal. per month, largely butanes-butylene, 
as in the case of rubber manufacture. A 
considerable portion of the LPG re- 
guired for aviation gasoline in war will 
become available for other uses as mil- 
itary aviation fuel contracts are cancel- 
led. A large amount of the C, hydrocar- 
bons that have gone into aviation gaso- 
line and synthetic rubber manufacture 
will be used to boost volatility of motor 
fuel to prewar levels. Butylenes also will 
go into motor fuel via the polymerization 
or alkylation route to improve octane 
number. Additional quantities of C,’s 
will no doubt be processed for octane 
number improvement of motor fuel by 
such processes as polyforming. 

The use of liquefied petroleum gases 
for chemical manufacture during 1945 
were estimated by the PAW survey to 
be approximately 16,000,000 gal. a month 
of which nearly half the quantity was 
propane. This figure does not include 
LPG transported to chemical plants by 
pipe line, which has been estimated to 
more than double the above figure. Al- 
though a portion of the chemical utiliza- 





*The Petroleum Engineer, February, 1945. 
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tion of LPG has been on strictly a war 
basis, the greater part of such use can 
be expected not only to continue but to 
grow. One chemical plant in the lower 
Gulf Coast area recently began opera- 
tion with a consumption of propane and 
butanes estimated at about 80,000 gal. 
a day. Others of comparable size may be 
expected. Although the possible volume 
usable for chemical production is but a 


very small part of the entire LPG pro- 


duction, this use provides an important 
market for such raw material due to the 
value of the products produced. The 
possibilities for increased chemical pro- 
duction from LPG are almost without 
number and can be expected to provide 
an ever-increasing market of growing 
proportions. 

There are indications of an expansion 
of the use of LPG by distributors of nat- 
ural and manufactured gas as stand-by 
for peak loads, gas enrichment, and as 
a means of building loads in growing 
communities pending the extension of 
gas service mains. 


The use of LPG as fuel for both do- 
mestic and industrial purposes remains 


‘the largest market for the product. The 


growth of such utilization has been con- 
sistently increasing and the saturation 
point is yet far away. One of the out- 
standing developments of the war in this 
field was the more or less general con- 
version of large industrial users from 
the use of butane to propane. Such con- 
version was necessitated by the diver- 
sion of butanes to aviation gasoline and 
synthetic rubber manufacture. This 
should be an important factor in present 
and future distribution as the use of high 
pressure storage by such consumers will 
permit a better distribution of the sev- 
eral liquefied petroleum gases with re- 
sultant economy to both manufacturer 
and consumer. 


Mflany distributors of LPG are plan- 
ning, or are actively engaged in, post- 
war expansion of their facilities. Here, 
as in the case of the industrial users, 
there is a decided trend toward installa- 
tion of high pressure storage so that they 
can distribute propane, butanes, or mix- 
tures of the two gases with equal facility 
and thus take advantage of changes in 
market conditions. The peak winter de- 
mand of southern domestic consumers, 
who use LPG for space heating as well 
as cooking, water heating, and refrigera- 
tion, has shown the distributor the de- 
sirability of providing a considerable 
volume of storage preferably on the cus- 
tomer’s premises. Activities in the do- 
mestic fuel field are expected to accel- 
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erate greatly as equipment and person- 
nel become available to the distributor. 
Some 15,000,000 homes do not enjoy 
consection to gas mains and remain po- 
‘ential customers of LPG. A gigantic 
home building program is forthcoming 
throughout the nation as labor and ma- 
terials become available and such con- 
struction should add greatly to the po- 
tential LPG market for domestic fuel. 


The increased demand for high pres- 
sure tank cars and tank trucks for trans- 
portation of LPG during the war result- 
ed in the building of new units that will 
be of value in rapid expansion of post- 
war markets. 


Wirn the easing of wartime demands 
and restrictions there will be a resump- 
tion of use of LPG as a fuel for internal- 


combusion engines. Several large engine 
manufacturers have under consideration 
the production of high compression en- 
gines suitable for LPG fuel. Diesel en- 
gines, in some cases, have been con- 
verted to the use of LPG with quite sat- 
isfactory results. 


Many new uses of LPG have resulted 
from war activities, such as heaters for 
airplanes and for cold-starting of air- 
plane engines in extremely low tempera- 
ture. Government usage has familiarized 
millions of servicemen with the char- 
acter and versatility of LPG fuel, which 
obviously will create wider demand when 
they return home. 


Air-conditioning is becoming a must 
in business and may soon extend to more 
common use in the home. Considerable 
study is being made of LPG fueled units 





HURRICANE THROWS 





RIG 
B 





for many such applications, particularly 
railroad equipment. 

Agriculture operations using LPG are 
increasing in number and scope. De- 
hydration of alfalfa and similar prod- 
ucts, irrigation power, and many other 
farm uses have been developed. 

Manufacturers of equipment of va- 
rious sort are becoming conscious of the 
advantage of LPG and are developing 
apparatus especially suited to its eco- 
nomical use. 

LPG will be in demand as power for 
wildcat drilling operations in regions 
remote from natural gas. 

By and large it appears that progress 
in the liquefied petroleum gas industry 
should continue as it has in the past and 
by reason of a plentiful supply of LPG, 
expansion in many fields should be ac- 
celerated. kkk 





INTO FLORIDA WATERS 


Before and after views of the Robinson No. | 
State, Barnes Sound, Monroe County, Florida, 
are shown here. The hurricane crossed the tip of 
the Florida peninsula last fall and left a wreckage 
of the drilling rig, which belonged to the Al Bu- 
chanan Drilling Company of San Antonio, Texas. 
The well, owned by M. L. Benedum Interests, is 
830 ft. off the shore of Key Largo and is the farth- 
est south of any drilling well in the United States. 
The hurricane winds wrecked the wind gages at 
the time the rig was thrown into the Sound. The 
bug blower fan, which can be seen at the right of 
center, appears to have remained anchored to the 
original position on the derrick floor. 
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§ HOPE 





Now MAN MASTERS the earth-shaking 
power in an atom. 


Some day then...in an atmosphere of 
radioactivity. ..will ke have cause to brood 
on his self-destruction? 


The answer lies in man’s mind. Man, the 
thinker. 


No miracle will attach itself to the con- 
trol of atomic power. No miracle is attached 
to the conquest of the atom’s power. 


The answer in both cases rests, rather, in 
man’s will to think...to believe...that little, 
if anything, is impossible. 

For example, the technical principle, that 
of gaseous diffusion, by which Uranium 235 
is separated, has been familiar to the lab- 
oratory since 1828! But how to separate 
this new element in relative mass quantities? 


It was here that came the essential meet- 


ing of minds between the world’s scientists 
and America’s enzineers and industrialists. 


Together these men fashioned the first 
monument to the atom—a gaseous diffusion 
plant, called K-25, that compresses the 
world’s greatest power into sixty acres of 
a valley in Tennessee. No Pharoah, dream- 
ing of a pyramid, ever commanded s::ch 
talent as this which matched the thinking 
of a global-team of “‘atomic scientists.” 


History’s new Colossus—K-25—is a fait 
accompli. It bears a gift of new techniques 


that will revolutionize industrial processes. 
It provides a whole new family of chemical 
formulae. But none of these is the great 
contribution. For greater still is the truth 
that the men who harnessed atomic power 
have also grooved a path in man’s mind for 
the decision on the use—and future—of that 
power: Little, if anything, is impossible. 





FOOTNOTES ON TECHNOLOGICAL ACCOMPLISHMENTS IN THE GASEOUS DIFFUSION 
PLANT, K-25... DESIGNED BY THE KELLEX CORPORATION 


Development of the first, commercial-scale gaseous-diffu- 
sion “barrier”...a porous membrane for separation of light 
and heavy gases, containing hundreds of millions of pores 
per square inch of which the average diameter of each is 
estimated at two millionths of an inch. 


Solution of corrosion problems presented by use of a gas 
that attacks all metals, non-metals, organics—even water— 
with equal relish. Installation specifications required that 
all working surfaces within the plant be free from contam- 
ination by even so much as a workingman’s thumbprint. 


\ new method of fabrication of 100’s of miles of corrosion- 
resistant pipe ... installation into a vacuum-tight system. 
* 


Development of vacuum techniques and special instru- 
ments for robot detection of lethal gas leaks. 


Development and manufacture on a mass scale of the most 
sensitive laboratory instruments in existence—thousands 
of special analytical, metering and control instruments, 
each of which is vacuum-tight and corrosion-resistant. 


Development of pumps which operate at supersonic veloci- 
ties—thousands of them; all non-leaking, non-corroding 
... including a variety of types of vacuum pumps, hereto- 
fore non-existent. 

- 


Development of a vacuum-tight heat-transfer system which 
employs an intermediate, neutral coolant which eliminates 
any danger of contamination or dilution of the product gas. 


Completion, in essence, of the most complex process plant 
in industrial history. Work started on a basis of laboratory 
tests with plant ia operation within two years’ time. 
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EN presenting this series of articles on 
industrial instrument selection and ap- 
plication, the writer sets forth the process 
applications involved and the reasons 

for the selection of 
| EXCLUSIVE | certain types to ac- 

complish the desired 
results. A text book no doubt could be 
written on the subject of this article and 
those to follow; however, the writer will 
attempt to deal specifically with the 
proper selection and application of the 
instruments most commonly used in the 
refining or petroleum industry. Interest- 
ing applications will also be presented, 
for they may parallel closely similar 


_ Proper selection and 
_ application of the in- 
_ struments most com- 
monly used in the 


refining of petroleum. 
Soe Se 


problems that may arise in other re- 
fineries. 

As the modern refinery consists essen- 
tially of a wide variety of heat exchang- 
ers, furnaces, reboilers, and many other 
items, it presents a variety of problems 
as applied to heat transfer and kinetics 
of flow together with their inherent proc- 
ess lags, process capacity, and other con- 
trolling factors. 

Along with engineering for proper de- 
sign and application of modern equip- 
ment, and in order to obtain high ef- 
ficiency in the various processes, indus- 
trial instrumentation must be given care- 
ful consideration. 









Time was when the petroleum indus-’ 


try obtained results with no instruments 
other than the pressure “clock” and the 
indicating thermometer. Rapid advance. 
ment in refinery processes, however, re- 
quired a similar advancement in the de- 
sign and application of industrial instru- 
ments. The accuracies required in to- 
day’s refining processes could not be ob- 
tained without the complete instrumen- 
tation of the various units, and it be- 
comes imperative that the selection, ap- 
plication, and installation of all instru- 
ments be supervised by an experienced 
instrument engineer. 
@ Specifications and selection. On new 
construction, flow diagrams, blueprints 
of piping and equipment, and purchase 
*Alfred Krieg is supervisor of Instrument De- 


partment at Socony-Vacuum’s Paulsboro, New 
Jersey, refinery. 
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SELECTION AND APPLICATION 
OF REFINERY INSTRUMENTS 


PART 1—PRESSURE 


specifications are 
carefully analyzed 
and reviewed by the 
process and instru- 
ment engineers. 
Each tower, tank, ex- 
changer, and fur- 
nace is considered 
with respect to the 
proper instrument 
requirements and 
the necessary proc- 
ess data such as rate 
of flow, temperature, 
pressure drop, gravity, vaporization, and 
other conditions are noted. These data 
are then carefully reviewed in order to 
proceed with the proper selection of the 
instruments as required for the indi- 
vidual applications. The major factors 
to be considered apply to pressure as 
well as temperature, level, and flow types 
of instruments. These factors are: 

(a) Safety. The required degree of 
safety is dependent on the hazards in- 
volved in the process and also the loca- 
tion of the equipment. Obviously, the 
plant safety rules must be adhered to 
and the utmost consideration must be 
given as to the effects of a fire in the in- 
strument area. The hazards present, 
therefore, dictate the type of instruments 
required for safe operation. 

(b) Accuracy. The required accuracy 
depends on the application involved, and 
therefore cannot be expressed in definite 
terms. For example, a plus or minus 5° 
accuracy is considered satisfactory for 
the measurement of furnace bridge wall 
temperatures, whereas this same degree 
of accuracy applied to the measurement 
of reboiler temperatures for narrow boil- 
ing ranges would be prohibitive. In or- 
der to obtain the desired degree of ac- 
curacy for a given application, it be- 
comes necessary to give careful consid- 
eration not only to the instrument in- 
volved, but also to the effects of other 
instruments in the process sequence. The 
misapplication of one or more instru- 
ments in this sequence could result in 
erratic control. 

(c) Flexibility. This term applies to 
the ease with which an instrument may 
be relocated with a minimum amount of 
time and material. It also applies to the 
time consumed in changing the range 
or capacity of an instrument due to a 
change in the process requirements or 
to the failure of a vital instrument part. 

(d) Simplicity. It is of utmost impor- 
tance, after the instrument requirements 
have been analyzed for the application 
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concerned, that the instrument selected 
shall be as simple in design and con- 
struction as the application will permit. 
By so doing, the maintenance require- 
ments are minimized and it also permits 
the less experienced instrument mechan- 
ics to cope with most service problems 
that may arise. 

(e) Service facilities. As most proc- 
esses function on a round-the-clock basis, 
it becomes necessary to maintain the 
instruments in continuous operation. If 
a major instrument break down should 
occur, it would naturally disrupt the op- 
eration; therefore, consideration must be 
given to local service facilities for parts 
replacement. This is especially impor- 
tant in refineries or plants that do not 
maintain an instrument department, and 
who are dependent upon the service fa- 
cilities provided by the instrument man- 
ufacturers. 

(f) Cost. There are several factors to 
be considered with reference to the cost 
of an instrument. The most inexpensive 
instrument investment does not neces- 
sarily indicate the wisest choice. On the 
contrary, if the desired accuracy is not 
obtainable for the applicaton involved, 
there may be no alternative except to 
purchase a better instrument. By the 
same token, the first cost of one instru- 
ment may be cheaper; however, the in- 
stallation cost of the cheaper instru- 
ment may more than offset the initial 
savings and accuracy again may have 
been sacrificed. 

(g) Standardization. This is accom- 
plished by the proper selection of stand- 
ard types of instruments available for 
similar process requirements, that is, 
for the measurement and control of tow- 
er top temperatures (which is a com- 
mon control application). Standard prac- 
tice at the Socony-Vacuum Paulsboro 
Refinery, is to install, wherever condi- 
tions permit, a given manufacturer’s 
standard tower top temperature control- 
ler. 

This same rule, in general, applies 
also to the selection of all instruments 
and control equipment. By means of 
standardization, the necessary inventory 
of spare parts is held to a minimum for 
a number of similar instruments, and 
should a break down occur due to a 
worn or defective part, the chances are 
that the part required will be available 
in the plant storehouse. This reduction 
in inventory obviously reflects in main- 
tenance costs. 

@ Control functions. It is assumed that 
most readers of this article have a gen- 
eral working knowledge of the various 
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types of instruments. In order, however, 
to clarify at this time the most common- 
ly used pneumatic controller actions, 
they may be divided into three classifica- 
tions, namely: 

1. On-off or fixed high sensitivity—for 
simple, on and off control applications. 
When time lag is small and capacities 
are large, and process lags are neg- 
ligible. 

2. Proportional or adjustable sensi- 
tivity—for throttling control used on ap- 
plications where process lags are pres- 
ent, but not too unfavorable, with infre- 
quent or negligible load changes. 

3. Proportional reset or adjustable 

sensitivity with automatic reset—for pre- 
cision control where demand changes 
are large and“unfavorable process lags 
exist. This instrument upon specification 
may be supplied to handle sudden sus- 
tained load changes. 
@ Applications. As this discussion cov- 
ers a wide scope of pressure applica- 
tions, it is of equal importance to make 
the proper valve selection for a given 
condition. The subject of control valves 
will be covered in a Jater article; how- 
ever, it seems in order to describe at this 
time such valves as are used on pressure 
control. 

The valve shown in Fig. 1 is an ideal 
inexpensive regulator for use where ac- 
curacy requirements do not warrant a 
pilot-operated instrument and where a 


small controlled pressure fluctuation is ~ 


permissible. It has a single, tight closing 
seat, highly desirable for dead end serv- 
ice. The inherent design eliminates the 
use of a stuffingbox, thereby minimizing 
valve hysterisis. The metal diaphragm, 
obtainable in bronze, monel, or stainless 
steel, is non-corrosive in many refinery 
applications and requires a minimum of 
maintenance. Space requirements are 
small, thereby reducing piping to a min- 
imum, 

These regulators are available for in- 
itial pressures up to 200 lb. per sq. in. 
gage for steam, air, water, or gas service, 
with reduced pressure ranges starting 
at 1 lb. per sq. in. gage. The maximum 
controlled pressure range obtainable is 
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dependent upon the spring range se- 
lected. 

The forthcoming example will serve 
to illustrate a typical heating applica- 
tion whereby the use of the regulator 
just described proved far superior to the 
more complicated original installation. 

In Fig. 2 is shown the schematic ar- 

rangement of equipment as supplied by 
building contractors for the heating sys- 
tem of a dispensary. This application 
was installed for reducing a 165 lb. per 
sq. in. gage available steam supply to 5 
lb. per sq. in. gage for heating purposes. 
The cost of the original installation was 
$250 to $300 and involved the use of 
two lever balanced pressure regulators 
with large stuffingboxes. Due to exces- 
sive friction and this early design, these 
valves were, obviously, a misapplication. 
Wide fluctuation in the downstream pres- 
sure was evident and at times hazard- 
ous. The schematic arrangement of the 
present control system is shown in Fig. 
3. The total cost of purchase and instal- 
lation was about one-third of the original 
system and maintenance requirements 
are practically nil. The savings in main- 
tenance alone have paid for this regu- 
lator. 
@ Self-acting regulator. The self-act- 
ing pressure regulator, Fig. 4, is com- 
monly used in many refinery applica- 
tions. Within certain limits, this* regu- 
lator will maintain a fair degree of ac- 
curacy. A large fluctuation of the initial 
pressure, or change in capacity require- 
ments, will reflect in the controlled pres- 
sure. The set pressure is variable within 
the spring limits by means of an adjust- 
ment nut. When the specified spring 
range is exceeded, it becomes necessary 
to replace the spring and, at times, the 
diaphragm assembly. This type regulator 
is in the low-lift class and therefore care 
must be exercised in properly sizing this 
valve, for oversizing will result in a ten- 
dency to wire draw. therefore reducing 
the life of the valve trim and resulting 
in erratic control. Rubber diaphragms 
for this type regulator must be renewed 
occasionally, depending on the various 
corrosive liquids or gases coming into 
contact with them. This may be over- 
come somewhat by using various syn- 
thetic materials to both sides of the rub- 
ber. 

Radiation fins are available for this 
type regulator for use on applications 
where the flowing medium is in excess 
of 400°F., in. order to keep the packing 
gland cool. The fins are also useful in 
preventing frosting around the packing 


gland, frequently caused by expansion 
due to a high pressure drop of light hy- 
drocarbons flowing through the valve 
body. 

This regulator is commonly used for 

back pressure or reducing service. It is 
an ideal regulator for remote locations 
where air is not available for pilot op- 
eration, and may be used on many steam, 
gas, or liquid pressure reducing applica- 
tions. Where initial pressures are fairly 
constant, this type regulator will hold a 
fairly uniform controlled pressure. 
@ Pilot-operated pressure regulator. 
The pilot-operated pressure controller 
(see Fig. 5) consists of the conventional 
diaphragm motor valve with a diaphragm 
pressure range of generally 2 to 13 |b. 
per sq. in. gage. The pressure to be con- 
trolled is connected into an instrument 
using a small Bourdon spring or a hy- 
dron. The sensitive element is connected 
to actuate a pneumatic pilot by means 
of a nozzle and flapper valve that trans- 
mits the pressure changes by air to the 
regulator. 

This type regulator is generally pro- 
vided with a large diaphragm, thereby 
increasing the motive power and this in 
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This heavy, curved welding neck looks like several fittings 
welded together. That would be the easy way to make it, but 
the particular condition it serves requires a one-piece forging. 






Turning out a hollow forging like this—involving a flanged, 
curved, and upset section—is a tough undertaking. And yet it is 
typical of the kind of jobs that many people feel we are better 
qualified to handle than any other forging plant. 


Yes, doing things with hot metal that nobody else does—knowing 
how to control its flow under pressure and impact — has been our 
specialty here for a good many years. 

It is the “know-how” acquired in these special undertakings that 
explains why we are able to make WeldELLS and other Taylor Forge 
welding fittings, the fittings that have “everything” ... why you find in 
WeldELLS extra metal properly distributed where service stresses are 


IT OR NOT... IT’S ONE PIECE! 


“know: 


e of 
yalue in 





greatest .. . why WeldELLS have tangents . . . why all dimensions 
are so extremely accurate. 

Just check the list of features, opposite, and we believe you will 
agree that WeldELLS indeed have everything conducive to sound engi- 
neering and utmost economy in every pipe welding job. 


Weld ELLG bore everything 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street * Philadelphia Office: Broad Street Station Bldg. 
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No other fittings for pipe 
welding combine these fea- 
tures found in WeldELLS: 


@ Seamless — greater 
and uniformity. 


strength 


© Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

® Selective reinforcement — pro- 
vides uniform strength. 

® Permanent and complete identi- 
fication marking—saves time and 
climinates errors in shop and field. 
© Wall thickness never less than 
specification minimum—assures full 
strength and long life. — 


© Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 


© The most complete line of Weld- 
ing Fittings and Forged Steel 
Fianges in the World — insures 
complete service and undivided re- 
sponsibility. 




























turn increases the lift or stroke, thereby 
improving the throttling characteristics. 
By using the pneumatic pilot in conjune- 
tion with this regulator, the effects of 
corrosive gases or liquids on the rubber 
diaphragm are eliminated. 


Che sensitivity of 


this type controller 


is easily adjusted within the pilot mech- 
anism, and for most pressure applica- 
tions the conventional proportional con- 
troller with a maximum throttling range 
of 50 per cent is satisfactory. As the 
throttling range is adjustable, it may be 
tuned into the process and maintain a 


controlled pressure 


within close limits. 


The controlled pressure range within 
certain limits is adjustable by means of 
a dial. By substituting a different series 


of Bourdon springs, 


this instrument will 


cover a range of control pressures from 


a vacuum to’500 Ib. 
The pilot may be 


per sq. in. gage. 
mounted locally at 


the valve or on a panel at some remote 


location and connected to the valve by 
small diameter tubing. 

As this diaphragm valve has an air 
range of 2 to 13 lb. per sq. in. gage, it 
may be used with most standard type 
instruments on either pressure, tempera- 
ture, flow, or level applications. Thus 
the complete unit has wide flexibility 
with respect to many applications. The 
general uses of this regulator are sim- 
ilar to those described for the self-con- 
tained regulator; however, it provides 
closer control and simplifies controlled 
pressure changes when necessary. 

At one time steam stills on a naphtha 
treating process used a manually oper- 
ated valve to control steam to the heat- 
ing coils. As the steam valve adjustment 
was critical, it was not uncommon to 
build up excess vapor pressure thereby 
relieving naphtha vapors to the atmos- 
phere. This loss was overcome by the 
installation of a small pressure con- 
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troller with a range of 30 in. to 0 to 10 
lb. per sq. in. gage and a diaphragm mo- 
tor valve in the steam to the heating 
coils as shown in Fig. 5. This installa. 
tion has resulted in considerable savings 
in product and has eliminated a hazard- 
ous condition. 

The drawings referred to and describ. 
ed below serve to illustrate the various 
methods and combinations of control ap- 
plications installed at the Socony-Vacu- 
um Paulsboro Refinery: 


@ Sump level control. A controller was 
required to maintain the treated water 
level in the suction sump of a large cool- 
ing tower. As this treated make-up water 
was required for other purposes, it was 
necessary to limit the maximum quan- 
tity to the cooling tower. There was no 
air available in the area, therefore, it 
was decided to operate the control equip- 
ment hydraulically. 

See Fig. 6. A self-acting diaphragm 
motor valve (a) is installed in the sup- 
ply line. The pilot line connection from 
the supply line is reduced to 17 lb. per 
sq. in. gage, connected to the diaphragm 
of motor valve (a) through the bodies of 
motor valve (c), and the float operated 
needle valve (d), and discharges into 
the sump. The limiting orifice (b) is de- 
signed to pass a maximum rate of 350 
gal. per min. of water with a pressure 
differential of 20 in. of water across the 
orifice. A size ¥-in. needle type dia- 
phragm motor valve (c) with a 20-in. 
water spring range for full valve travel 
was installed in the pilot line. Pressure 
taps from the orifice flanges are connect- 
ed into the topside and underside of the 
motor valve diaphragm. 

If the flow rate, on a low level, ex- 
ceeds 350 gal. per min. the 20-in. water 
differential across the orifice will close 
motor valve (c) and the pilot pressure 
thus increased on the diaphragm of mo- 
tor valve (a) will close sufficiently to 
hold the rate of flow below the 350 gal. 
per min. limit. 

With normal operation, the water de- 
mands in the area are fairly constant. A 
unit starting operation after a shut down, 
however, may make sudden water de- 
mands that pump the sump to a low 
level. The limiting orifice (b) was in- 
stalled to prevent a high flow rate of 
water to the sump under such conditions. 


@ Hydraulic coupling scoop control. 
Recently, a fuel oil rotary gear pumping 
unit with a motor drive was installed by 
the power department of Socony-Vac- 
uum’s Paulsboro Refinery to maintain a 
constant fuel oil supply pressure. The 
motor and pump are coupled by a drive 
unit similar to the various fluid drive 
units on modern motor cars, and the 
speed reduction controlled by an ex- 
ternal lever, as shown in Fig. 7. 

This control application at first ap- 
peared quite simple, but after careful 
consideration it was found to present 
quite a problem. 

The following methods of control were 
considered for this installation: 

(a) Pneumatic proportional control- 
ler operating a power cylinder. This 


(Continued on Page 128) 
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method was rejected due to cost in- 
volved. 

(b) Pneumatic proportional control- 
ler operating a lever type diaphragm 
motor, The power of the diaphragm mo- 
tor was considered insufficient for this 
application. 

(c) Electrically operated controller. 
In order to handle this problem elec- 
trically, it would be necessary to convert 
the pressure impulse to an electrical 
measuring circuit, thence to an electric 
motor drive. This method could be em- 
ployed, however, the cost was considered 
prohibitive. 

The piston-type pressure controller 
was finally selected and installed, as in 
Fig. 7. This controlled has a self-con- 
tained stainless steel pressure bellows, a 
range of 0 to 300 Ib. per sq. in. gage, 
provides ample travel and range of ad- 
justment. The construction is simple, 
and the complete installation is inexpen- 
sive as compared with other control 
methods. 


sure change in such an instance depends 
on heat transfer in the condenser, too 
vigorous a correction may be afforded by 
the water valve whereupon the pressure 
would then drop below the control point. 
The use of a vapor bypass valve work- 
ing in the opposite direction prevents 
this over and under shooting of the con- 
trol point. 

In certain cases, where the pressure 
drop through the condenser is very low, 
too large a vapor bypass valve would be 
required effectively to route a portion 
of the vapor directly to the receiver. In 
such instances, it has been found advis- 
able to install a three-way air-operated 
valve to force the vapors through the by- 
pass. Such an installation is shown in 
Fig. 9. The three-way valve proportions 
the vapor to the condenser and receiver 
in amounts depending on the degree of 
valve opening. Air pressure from ap- 
proximately 714 lb. per sq. in. gage to 
full pressure opens the bypass port and 
closes the condenser port of this valve. 
At intermdiate control positions, vapor 
flows both ways. Such an installation 


has the advantage of positive action re- 
gardless of the pressure drop through 
the condenser and has been found to af- 
ford excellent control of tower and re- 
ceiver pressures. 

@ Pneumatic transmission. As _pre- 
viously stated, safety is of the utmost 
importance in instrument selection and 
application. In many installations, elec- 
trical telemetering or transmission is pro- 
hibited due to gaseous atmospheric con- 
ditions or the explosive nature of the 
process. On such. installations, pneu- 
matic transmission is generally used. 

In this system, the pneumatic line 
used is inexpensive 14-in. copper tub- 
ing, easily run and connected. Thus the 
explosion-proof problem of fittings and 
cases used with the electrical transmis- 
sion is eliminated. Measurable indica- 
tion or recording may be transmitted up 
to a distance of 1000 ft. The rate of re- 
sponse is rapid and accurate, and posi- 
tioning of the pens to within 1/1000 of 
the full scale range of the instrument is 
obtained. 

Errors due to supply pressure and 





@ Tower and receiver pressure con- 
trol. An excellent method for tower and 
receiver pressure control is illustrated 
in Fig. 8. The tower operates slightly 
above receiver pressure to overcome re- 
sistance of the lines and condenser shell. 
Use of the controlled vapor bypass pro- 
vides a more delicate control of receiver 
pressure than would be available if only 
the water valve were used. The joint op- 
eration of these two control valves from 
one pressure control instrument is as 
follows: With no pressure in the re- 
ceiver, the bypass valve is open and the 
water valve is closed. These valve posi- 
tions are reached with full instrument 
air pressure. Upon air failure, the by- 
pass valve closes and the water valve 
opens. Instrument air pressure from 0 
to approximately 7% lb. per sq. in. gage 
closes the water valve. Air pressure from 
this point to 13 lb. per sq. in. gage opens 
the vapor bypass valve. This is accom- 
plished by the suitable selection of valve 
springs. At equilibrium, one or both 
valves may be affected. The response to 
pressure changes is rapid and instru- 
ment hunting is avoided. The latter con- 
dition often prevails when a water valve 
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...but Zor 


A Sahara dust storm is far less harmful to a camel 
than the everyday "dust storms" that attack your 
power equipment. Yes, nature has its way of pro- 
tecting the camel — but your diesels and other pre- 
cious engines or compressors must be equipped with 
air cleaners to prevent costly time-consuming 
breakdowns which result from excessive wear caused 
by abrasive dust and grit that gets into their vitals. 
Across the nation, Cycoil cleaners are prolonging 
the life of valuable power equipment at costs insig- 
nificant when compared to savings in wear, running 


time and man hours. Send for Bulletin No. 130-D. 
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your Diesels 


Cycoil Oil Bath Air 
Cleaner provides 4 way 
cleaning — Impingement, 
Scrubbing, Cyclonic Ac- 
tion ‘and Filtering. 








Filtration thru Double 
Cells completes clean- 
ing action eliminat- 
ing oil mist from aire 4 FILTERING e 
Cyclonic action in- bf he 
duced by vanes throws — ere.omic Nite ie, 
oil contain ng dust 3 aeties 

outward. 


Scrubbingaction thor- 
oughly mixes air and 
oil, entraining all 2 senuaeing 
dust particles. 


Impingement of dirt 
air against oil, depos- qimrincement 
its the heavier dust 
particles immediately. 
Oil and air mixture 
then passes upward 
with whirling motion 
thru vanes to succeed- 
ing cleaning steps. 
Cycoil bulletin No. 
130D g'ves complete 
information. 


A complete line of Engine and Compressor filters has been developed by AAF engineers. Bulletins descriptive of 
each type from unit to large automatic, self-cleaning filters for multiple wznit service are available without obligation. 


384Central Avenue 
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In Canada: Darling Bros., Ltd., Montreal, P. Q. 


AMERICAN AIR FILTER COMPANY, INC. 


Incorporated 


Louisville 8, Kentucky 


R FILTERS 
















































Fig. 2125 
Bronze Gate 






Fig. 554 
Bronze Swing Check 


@ Its a fact, that valve purchasers actually pay less 
for Lunkenheimer Valves—because these quality-built 
Valves give definitely better service, longer service, 
more trouble-free and economical service. 


Maintenance men everywhere know they can confi- 
dently rely on the superior performance of any product 
bearing the Lunkenheimer name—backed as it is by 
a tradition of highest quality and skilled craftsmanship. 


THE LUNKENHEIMER CO., Cineinnati 14, Ohio, U.S.A. 
Offices: New York 13, Chicago 6, Boston 10, Phila- 
delphia 7. Export Department: 318-322 Hudson St.. 
New York 13, N. Y. 

YOUR LUNKENHEIMER DISTRIBUTOR 


plays a very important part in rendering the better 
valve service for which Lunkenheimer is noted. He is 
fully equipped and ready at all times to help you solve 
problems of valve maintenance or operation. Lunken- 
heimer Distributors are located in all industrial centers. 
There's one near you ... call him for your requirements. 


LUNKENHEIMER VALVES 


BRONZE IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES 125 TO 2500 LB. S. P 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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ambient temperature changes and t 
hysterisis are eliminated and normal yj 
brations do not noticeably affect the sys. 
tem. Maintenance is no greater than is 
required by any good pneumatic con- 
trol device and air consumption is negli- 
gible. Many combinations are possible 
and the versatility of the system makes 
it readily adaptable to control problems. 
One manufacturer's system permits up 
to three receiving elements in one instru- 
ment case, thus giving three different 
records on the one chart. 

An application of* pneumatic trans- 
mission is installed on each of the crack- 
ing cases of the Paulsboro Refinery 
Houdry unit, as shown in Fig. 10. An in- 
dicating pressure transmitter with a 30- 
in. vacuum to 50 lb. per sq. in. gage 
range is mounted at the Houdry case 
vapor line. The indicated pressure is 
transmitted to the recorder on the main 
control room panel by 14-in. O.D. cop- 
per tubing into the receiving-recording 
mechanism. In addition to the receiving- 
recording mechanism, there is also pro- 
vided a mercury contact with adjustable 
setting. which is electrically interlocked. 
with the electrically operated phase 
valves throughout the unit. 

Without pneumatic transmission, it 
would be necessary to run a steel line 
from the vapor line to the recorder in 
the control room, a distance of approxi- 
mately 300 ft. This would cause consid- 
erable trouble due to the formation of 
condensate, which would result in er- 
ratic readings and frequent plugging of 
the line. Obviously, these conditions 
have been eliminated by the use of pneu- 
matic transmission. 

Another pneumatic transmission in- 
stallation in use at the Socony-Vacuum 
Paulsboro Refinery is shown in Fig. 11. 
At the thermofor catalytic cracking 
(TCC) unit, it is necessary to indicate. 
record, and control the differential pres- 
sures across two points of the reactor. 
A differential pressure instrument with 
a transmitter is installed at the top of 
the reactor near the pressure taps. The 
differential indication obtained is then 
transmitted pneumatically to the record- 
er-controller on the main control room 
panel by 14-in. O.D. copper tubing. The 
approximate distance between the two 
instruments is 250 ft. The motor valve is 
actuated through a positioner to control 
the flow of flue gas required to maintain 
the set differential. In order to hold the 
condensate in the differential trans- 
mitter lines at a minimum, it is neces- 
sary to purge these lines by introducing 
filtered flue gas into them through a 
small orifice. For the flue gas orifice as- 
sembly, a 14-in. steel union with a 1/8- 
in. steel plug, a No. 70 drill orifice is in- 
serted inside the union in such a posi- 
tion that the stream of flue gas is di- 
rected toward the pressure taps. The 
flue gas orifices require occasional 
cleaning, but on the whole, this installa- 
tion gives very satisfactory operation 
with a minimum of maintenance. On a 
liquid application, the purge lines could 
of course be dispensed with. 

Editor’s Note: This series will be con- 
tinued in an early issue. kek 
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WHEREVER YOU FIND OIL 
YOU FIND TRUCKS 


in oil-land’s mud and gumbo, on the toughest 





























‘off-the-road” terrain — FWD ’s constantly prove 
their worth. The stamina, power, and rugged 
dependability of all-wheel-drive FWD’s have 


been demonstrated in the oil-fields of the world. 


Specialized truck engineering based on close con- 
tact with oil-field truck needs have made FWD's 


standard equipment for oil-field operations. 





FWD builds four-wheel and six-wheel drive trucks 
in sizes ranging from 2 to 25 tons capacity. Look 
into all the specialized features that qualify FWD’'s 
for profitable performance in your operations. 
THE FOUR WHEEL DRIVE AUTO CO. 


CLINTONVILLE, WISCONSIN 


Canadian Factory: Kitchener, Ontario 


























FWD Model HA equipped with One of a fleet of more than 
platform type body, winch and 400 FWD's serving Halliburton 
derrick for oil field service. Oil Well Cementing Company. 
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T ue Emanometric prospecting process 
is an improved technique over the Geo- 
dynamic process! and endeavors to elim- 
inate some of the pitfalls and limita- 


PEXCLUSIVE | tions of the older 


procedure as reveal- 

ed by reevaluation of 
the results of several thousands of meas- 
urements over known fields, wildcat wells, 
and exploratory surveys. The funda- 
mental principle and procedure is sub- 
stantially unchanged. The improvements 
consist mainly in increased precision of 
field and laboratory measurements and 
more particularly in the interpretation of 
the results in the light of some recently 
recognized disturbing influences caused 
by topography, near surface as well as 
deep geology, and in the evolution of an 
improved technique to take into account 
the shielding effect of possible shallow 
accumulations. 
@ Principle. The emanometric process 
endeavors to measure the absolute 
emanation rate per unit area of the earth 
surface of one or more diagnostic gases 
that are in the process of exudation, 
and to recognize a commercial oil de- 
posit or gas accumulation by strictly 
surface or near surface measurements. 

\t this point, the reader may be jus- 
tified in asking whether a measurable 
escape of hydrocarbon or other gases 
from a geologically confined accumula- 
tion is possible. Some arguments pro 
and con will be briefly reviewed. 

The existence of large scale hydro- 
carbon seepages is a conceded point in 
the geological profession and it is also 
generally conceded that most petroli- 
ferous provinces were originally discov- 
ered by such occurrences, The hypothe- 
sis that the more abundant and intense 
the oil and gas seepages, the less likely 
the presence of commercial pools, has 
been overwhelmingly disproved. Yet, if 
the existence of microseepage is uncon- 
tested as a favorable sign, the existence 
of microseepages is often scorned, per- 
haps because they are more intangible. 

The postulate of microseepage may 
be further strengthened by considering 
that most oil field sediments were de- 
posited in sea water. Accordingly, the 
clay particles that formed the shales 
and partly coated the sands of our oil 
fields settled in a flocculated state, as 
was so well recognized by E. McKenzie 
Taylor®. The drilling mud engineer 
knows well that these are favorable con- 
ditions for*the formation of a permeable 
filter cake. The flocculated state of the 
clay particles has been preserved over 
geologic time, hence the necessary po- 
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rosity exists within oil field shales to 
allow a certain micropermeability of the 
overburden to exist and permit a con- 
tinuous miscroseepage. This conclusion 
is somewhat at variance with that of 
Taylor who assumed that a deflocculat- 
ing incursion of fresh water was neces- 
sary in order to build an impervious 
overburden. Actually, his arguments are 
not very convincing as his pH measure- 
ments were made not on actual cores 
but after pulverization and hydrolysis 
in water, after which treatment on Na- 
clay gives an alkaline reaction regard- 
less of its pH value in situ. 

A further argument in favor of the 
existence of microseepages from an oil 
field is the undeniable existence in the 
porous space of soils and subsoils of 
measurable quantities of hydrocarbon 
gases and vapors, the origin of which 
may not be explained by the normal 
decomposition and decaying processes 
of organic matter. 

Certain strong criticisms of the as- 
sumption of gas diffusion through the 
pool’s presumably homogeneous over- 
burden have been voiced. 

For instance, it is well known that 
certain reservoir formations in which 
oi] is abundantly found such as the 
Reynolds lime (Arkansas) contain large 
percentages of hydrogen sulphide (1500 
grains per 1000 cu. ft.) to the extent that 
the produced gas is not fit even for 
cycling whereas certain other produc- 
ing formations such as the Jones sand 
and the Cotton Valley sands, when oil 
and gas bearing, produce a fluid almost 
devoid of hydrogen sulphide*. A plau- 
sible answer may be given as follows: 
Hydrogen sulphide is highly soluble in 
water and particularly so under pres- 
sure. Even the relatively high concen- 
trations reported in the produced gas 
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EMANOMETRIC OIL AND GAS PROSPECTING 


By SYLVAIN J. PIRSON 


are only a fraction of the required 
amount needed to saturate the connate 
water under reservoir conditions. Under 
these conditions the partial vapor pres- 
sure of H,S under reservoir conditions 
is relatively small and its rate of dif- 
fusion into the upper formation is not 
sufficiently intense to contaminate the 
upper producing horizons beyond the 
point where it becomes an engineering 
problem. It is to be noted that the Cot- 
ton Valley sands are not completely 
devoid of H,S but contain about 50 
grains per 1000 cu. ft. in the produced 
gas.° A further explanation of the low 
diffusivity of hydrogen sulphide under 
reservoir conditions may be found in its 
reactivity with clay particles and ad- 
sorbed ions. 

A second important objection that 
has been made to geochemical prospect- 
ing in general resides in the relatively 
high solubility of hydrocarbon gases 
and vapors in ground water. It is now 
realized that ground waters and their 
movement introduce complicating fac- 
tors in the gas leakage, as will be ex- 
plained later, but one fails to see how 
ground water could act as an absolute 
barrier to the diffusion process. The 
leakage phenomenon is essentially an 
equilibrium process whereby the volume 
of hydrocarbon gas enters into aqueous 
solution as a result of the vapor pres- 
sure difference between the two phases. 
Conversely, the voluraetric rate of efflux 
at the upper interface of the ground 
water horizon is conditioned by the 
vapor pressure of the leaking hydro- 
carbons in the upper part of the ground 
water table and the partial pressure of 
the same hydrocarbons in soil air im- 
mediately above. Within the zone of 
ground water saturation the various 
hydrocarbons efflux rates are controlled 





FIG. 1. Artificial anemalies created by surface topography. 
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> E-Z-ASSEMBLY ~< 


An exclusive Link-Belt feature in multiple 
width roller chains gives ease of assembly with 
uniform load distribution across the chain. 





Silverlink is built to manufacturers’ (A.S.A.) 
standard sizes in single and multiple widths to 
meet all requirements. 


LINK-BELT COMPANY 


a“ 


® Powered by three Diesel engines through 
a Chain Transmission built integrally with 
the hoisting unit, this compact high speed 
modern IDECO rig provides six selective 
forward and two reverse drum speeds and 
multiple rotary speeds. All chains on this 
rig, including transmission, drum and rotary 
drives, are Link-Belt Silverlink Roller Chain 
with riveted pins. 

Case hardened bushings formed from 
strip steel, centerless ground alloy heat- 
treated pins, curled rollers and accurately 
punched and broached side-bars, properly 
assembled to give long, satisfactory service, 
are reasons why IDECO and other com- 
petent engineers are selecting Link-Belt 
Silverlink Roller Chain for their modern 
drawworks. 
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Indianapolis 6, Dallas 1, Houston 2, Los Angeles 33, s oO L L —E we C ad Al Ns & 


Kansas City 6, M»., New York 7, Toronto 8. 


THE PETROLEUM ENGINEER, January, 1946 































































by their respective diffusion coefficients 
in aqueous solution. It may already be 
realized that movements of ground 
waters will introduce a drift and distor- 
tion in the leakage pattern, the im- 
portance and configuration of which 
will depend on the relative rates of 
sround water percolation and hydrocar- 
bon gas diffusion. This question will be 
taken up later in greater detail. 

\ third objection to the direct leak- 
age measurement is raised. If one ex- 
the volumetric rate of efflux 
measured (which ranges from zero to 
10 and, more seldom, 20 cu. mm. of 
ethane per 24 hr. per sq. ft.) over geo- 
logic time, one finds that the reservoir 
would have been depleted many times of 
its gas content. This indeed is a very se- 
rious objection. Yet, we have evidence of 
the successive depletion and replenish- 
ment of certain reservoirs. A well known 
case is that of Oklahoma City where as- 
phalt layers were drilled through at the 
pre-Mississippian unconformity leading 
us to the strong belief that the Oklahoma 
City reservoir was completely depleted at 
that time. With the later advance of the 
sea and deposition of the thick overbur- 
den of Pennsylvania and Permian beds, 
the continuation of the oil and gas gener- 
ating mechanisms, whatever they may be, 
replenished the Oklahoma City struc- 
ture with a second “crop of oil.’’* If one 
complete replenishment took place, we 
are justified in asking how many times 
the process could have been repeated be- 
fore complete exhaustion of “source 
beds?” There are evidences that source 
beds in petroliferous provinces are not 
presently depleted and we have further 
that nature’s oil generation 
processes are still at work. One such 
piece of evidence is that provided by the 
emanometric measurements themselves, 
for it has been observed that a zero read- 
ing of the ethane soil exudation is seldom 
obtained. To the contrary, there seems 
to be a background reading, outside the 
anomaly pattern. which is remarkably 
constant and which could not be 
iscribed to systematic errors of measure- 
ment. These so called “background” 
values appear as if they resulted from 
1 “uniform ethane diffusion field” as 
might be expected to be present over a 
uniform source bed-in the process of oil 
veneration. 


presses 


eV idence 


_ Further evidence of the hydrocarbon’s 
exudation through the earth surface is 
viven us by the oil geologists. According 
to A. Beeby Thompson’, the “close re- 
lationship between observed pressures 
and those due to a hydrostatic level 
based upon present day levels may only 
be explained by a relief of pressure 


through oil and gas escape into the 
atmosphere”. ... “Had fossil pressures 
been preserved. gas pressures more 
nearly representing those of deep fields 


would be expected at shallow depths.” 
..Conditions in oil fields point to the 
fact that neither chemical activity nor 
migration cease at any critical stage 
and reach static conditions.” .. . “Petro- 
leum suffers a continuous series of chem- 
ical changes with formation of gaseous 
products.” ... According to Thompson, 
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unless the above various hypothesis are 
accepted, it is impossible to see how 
such vast volumes of gases could have 
been dissipated during geologic time 
without exhausting the gaseous content 
of oil pools. He cites as further proof 
of the ceaseless chemical activity over 
an oil pool the abnormally high and er- 
ratic geothermal gradients encountered. 
This he attributes partly to the reduction 
of sulphates in connate waters. 

One may also point out the uncer- 
tainty that the leakage really took place 
continuously over geologic time. Inas- 
much as oil fields are forcibly located 
in zones of erosion, the hydrocarbon 
emanation phenomenon may be simply 
a manifestation of the pressure relief 
that took place as a result of the reduc- 
tion*in hydrostatic pressure during the 
last few tens of millions of years (ac- 
cording to previous estimates it takes a 
molecule 10,000,000 years to travel from 
a depth of 9000 ft.) 

If gases escape from their geological 
place of confinement, the next question 
that naturally arises is the selection of 
the diagnostic gases that reach the soil 
in sufficient quantities to be measured. 
The soil is a medium in which a great 
number of reactions take place, some of 
which generate a number of gases, or- 
ganic and inorganic. In particular, me- 
thane, CH,, is a product of decomposi- 
tion of organic matter by fermentation 
and decay. Accordingly, although me- 
thane is the most diffusible gas from a 
hydrocarbon accumulation, the measure- 


ment of methane may not be used with 
reliability as an indicator. The next hy- 
drocarbon gas, ethane, C,H,, is not 
thought to be formed by organic decay 
and, hence, was selected as the basic 
diagnostic gas in the emanometric proc- 
ess. A rather exhaustive study of the 
gases given off in the processes of fer- 
mentation and organic decay® has failed 
to find hydrocarbon gases other than 
methane. Accordingly, the rates of 
emananation of propane, butane, and 
pentane could also be used as diagnos- 
tic measurements for the presence of oil 
and gas at depth. 

Oil and gas fields contain other gases 
that could be used in the emanometric 
process but they generally offer little 
appeal. It has already been shown that 
hydrogen sulphide has a restricted rate 
of diffusion due to its high water solu- 
bility and reactivity. Helium, contained 
in certain gas fields and although posses- 
sing a high diffusivity, does not appear 
to be diagnostic in view of its restricted 
occurrence and its formation in rocks 
through radioactive transformations. It 
should be immediately evident that car- 
bon dioxide and nitrogen present in cer- 


‘tain fields may not serve as diagnostic 


gases in view of their natural high con- 
centrations in the soil gases. According- 
ly, it appears that hydrocarbon gases 
heavier than methane may serve as 
diagnostic gases in the emanometric 
process with emphasis on ethane as it 
offers the greatest promises of diffusing 
at a measurable rate. 


FIG. 2. Artificial anomalies created by ground water movement over a uniform 


diffusion field. 
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@ Jones Sucker Rods leave the factory in as 
uniformly perfect condition as skilled man- 
ufacturing methods and special inspection 
and loading can produce. Thread and box 
protectors cover the ends of every rod. 
Then each is carefully loaded in a freight 
car for safe transportation to the jobber’s 
stock or the field stock of the producer. 


But sucker rods are not heavy equipment. 
To be dependable they must get to the well 
and in the well without nicks. kinks or dam- 
aged dirty threads. The 5S. M. Jones Company 
has prepared an informative and instructive 
manual entitled “The Care and Handling of 
Sucker Rods”. Every producer and every 
man on the rig who handles a rod should 
study this handbook. Write for your supply 
without obligation. 


ner . ; 
S. M. JONES COMPANY 
General Office and Factory . . . TOLEDO. OHIO 
Sales Office .... McBirney Building, Tulsa, Okla. 
Export Sales Office . 50 Church St.. New York, N.Y. 
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FIG. 3. Shift of the leakage pattern due to permeability anisotropy in 
dipping strata. 
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The order of magnitude of ethane 
leakage may be computed by the appli- 
cation of Darcy’s law on the assumption 
of a homogeneous and anisotropic over- 
burden of 10° Darcy permeability, 5000 
ft. thick and covering a field at 100 at- 
mosphere pressure containing 10 per 
cent ethane. Under these assumptions, 
the calculated velocity of efflux is given 
by ° 


roe 10° 100 « 0.1 
0.01 5000 < 30.5 
0.66  10-° cm/sec 
or 5.74 10°° em/day 


Over a square foot of area, the ethane 
emanation would amount to 5.2 cu. mm. 
of ethane per 24 hr. measured under nor- 
mal conditions of pressure and tempera- 
ture. The above calculations are made 
without taking into account the spread- 
ing of the flow lines and the results give 
an upper limit of the readings to be ex- 
pected under the assumed conditions. It 
is gratifying that the order of magnitude 
of the predicted and measured rates of 
emanation are in fair agreement when 
an overall permeability of 10-7 Darcy is 
assumed, an order of magnitude that had 
already been established by other inves- 
tigators. Volumetrically, the above fig- 
llres may appear minute but when placed 
on an individual molecule basis the rate 
of escape is astronomically high as it be- 
comes 1.4 10'* ethane molecules per 
sq. ft. per 24 hr., a figure almost ten 
million times larger than the present 
national debt. 

@ Field and laboratory procedures. 
rhe next question is: How are these 
minute hydrocarbon emanations to be 
measured? It has been found practical 
to perform these measurements in two 
steps. The first or field test consists in 
placing selective adsorbent tubes over a 
measured and confined surface of the 
ground for specified periods of time 
usually of the order of 24 hr. After the 
exposure time is completed, the adsorber 
tubes or “emanometers” are sealed and 
taken to the laboratory for the next step, 
namely degassing, fractionation, distilla- 
tion, identification, and quantitative 
measurement of the diagnostic gases. 
Essentially, the laboratory procedure 
employed is the N. R. Campbell? method 
modified for increased speed and accu- 
racy. On the average. the determination 
of ethane alone takes only about 20 min. 
per test. Generally. three measurements 
are made at each station in order to ob- 
tain an idea of their reproducibility and 
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precision. Through good laboratory per- 
formance and proper care in the selec- 
tion of station sites in the field by an ex- 
perienced operator trained in soil rec- 
ognition and aerial geology, the devia- 
tion of the measurements from the mean 
should not be more than 0.25 cu. mm. 
ethane per 24 hr. 

The field adsorbing tubes or ema- 
nometers have recently been redesigned 
in order to increase their coefficient of re- 
covery to nearly 100 per cent whereas the 
older design was only operating at a 
fraction of the optimum recovery. Care- 
ful control of the activation process of 
the adsorber also permits greater ac- 
curacy by the attainment of substantial- 
ly constant residual test. The recogni- 
tion of the existence of and elimination 
of the errors created by certain soil gases 
having the same characteristic vaporiza- 
tion temperature as the selected diag- 
nostic gases also contributed greatly to 
the reliability and dependability of the 
surveys from a purely statistical point 
of view. 

@ Interpretation of results. Although 
substantial improvements were made to 
field and laboratory techniques they are 
but of minor importance when compared 
to the major advances achieved in the 
art of interpretation of leakage patterns. 

The first step in this advance came 
with the recognition of the existence of 
a uniform hydrocarbon diffusion field. 
It is postulated that this field is the re- 
sult of present day geological phenom- 
ena by which oil and gases are gen- 
erated. Theories according to which 
these processes take place are not very 
plausible. It is generally admitted that 
the most probable processes active in oil 
genesis are direct formation by organic 
life, bacterial action and radioactive 
synthesis from organic remains. The 





writer submits that a fourth possibilit 
has been overlooked, a process that mig}: 
be described as the “electrolysis theor 


of oil origin.” This last theory is base: 
upon the well known Kolbe reactions* 
which consists in the electrolytic syn 
thesis of saturated as well as unsatu 
rated hydrocarbons by the passage o| 
an electric current in a solution of or. 
ganic salts. The electrolysis of an ac- 
etate solution for instance will liberate 
ethane at the anode. In the process o/ 
organic decay, many organic acids are 
formed, the best known being acetic 
acid and humic acids of which there is 
a large variety. In the electrolysis of the 
organic salts. certain organic chains 
break down with attendant polymeriza- 
tion. In the earth we have all the re- 
quirements for these reactions to take 
place, both the salts and the currents. 
the so-called telluric currents universal- 
ly present. This theory would also pro- 
vide us with the necessary force for the 
migration of oil and gas from their 
source beds to the reservoir rocks, be- 
cause the hydrocarbons are not formed 
until the organic ions reach the anode, 
which is our case is the reservoir rock. 
Indeed, thousands of electric logs teach 
us that sands are electrically positive 
and shales source beds electrically nega- 
tive. This brief review of an hitherto 
never advanced theory of the oil origin 
would explain the already well estab- 
lished principle of continuous oil and 
gas generation over geologic time and 
the existence of a continuous hydrocar- 
bon diffusion field. With the recognition 
of the uniform diffusion field came the 
realization of the possible existence of 
artificial high leakage areas that might 
be mistaken for indications of an oil and 
gas pool. Fig. 1 represents idealized con- 
ditions where a uniform gas emanation 
takes place at depth and a sharp sur- 
face topographic relief is present at the 
surface of the earth assumed to be per- 
fectly homogenous and isotropic. It is 
self evident that a larger leakage will 
be observed in the valleys than on top 
of the hills as a result of leakage path 
deflection, because the leakage tries to 
use the shortest path. The influence of 
surface relief on the leakage may easily 
be gaged by means of electrolytic models 
as will be explained in further detail 
later. The topography of the earth would 
be represented by a conducting plate cut 
to fit the topographic profile, whereas 
the uniform field would be represented 
by a straight line conducting plate. The 





FIG. 4. Electrolytic model for the verification of the interpretation of the 
reduced leakage maps. 
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idvance of colored ions in the electro- 
lytic field would give a measure of the 
relative leakage intensities that would 
permit the application of reduction for 
topographic effects. It is to be noted that 
the topographic reductions will prove 
important only in regions of sharp re- 
lief, and in the majority of prospects 
they may be neglected. 

\ second and more common source of 
irtificial high leakage areas is related 
to the movement of ground water in the 
zone of saturation. It was shown above 
that the vertical linear rate of ethane 
diffusion is of the order of 10-* to 10-6 
em. per day. Near and at variable depths 
from the surface, the diffusion gases 
reach a zone where ground water may 


not be considered any longer as immo- 
bile but is animated of a lateral move- 
ment, the velocity of which depends upon 
the hydraulic gradient of the water ta- 
ble. It may be noted here that the over- 
all diffusion rate from buried pressure 
sources also expresses the rate of dif- 
fusion through water where tortuous 
channels of sediments are introduced. 
Accordingly, we are justified in assum- 
ing the same diffusion rate through the 
upper part of the zone of saturation 
(water table) as at greater depths. 
Ground waters immediately below the 
water table move with horizontal veloci- 
ties that may vary from almost zero in 
formations such as clays, gumbo, etc.. 
to a high as 100 ft. per day ip coarse 
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gravel for 1 per cent hydraulic gradient. 
Except for dense gumbo and clay the 
horizontal movement of ground water 
under the above specified gradient is al- 
ways larger than the vertical rate of 
ethane diffusion®. If the water table is 
perfectly horizontal there is of course no 
lateral movement. It will appear quite 
evident to the reader that, depending 
upon the hydraulic gradient and the 
volumetric rate of ground water move- 
ment, serious distortions will be intro- 
duced in the uniform diffusion field (to 
say nothing of the oil and gas pools’ dif- 
fusion fields) by the configuration of 
subsurface drainage. Fig. 2 pictures cer- 
tain typical assumptions of surface and 
subsurface drainages together with their 
resulting effect upon the uniform diffu- 
sion field. In Fig. 2a are depicted two 
effluent surface streams that collect the 
water percolating along the water table 
surface. The water table configuration 
is pictured by contoured lines, it is a 
subdued replica of topographic contours 
not shown. The water movement along 
the water table is orthogonal to the con- 
tour lines as shown in a few selected 
places by arrows. The hydrocarbon leak- 
age coming from underneath the plane 
of the figure is subjected to a drift, the 
intensity of which is a function of the 
ground water velocity. Hence, the nor- 
mal uniform leakage will be reduced in 
the regions of high hydraulic gradient 
and increased where the velocity of the 
displacement is reduced to a low value 
where the hydraulic gradient is small or 
zero. An artificial leakage high would 
then be produced as shown by the hac- 
hured area, which might be mistaken 
for an accumulation of oil and gas at 
depth. Several dry holes drilled on seem- 
ingly good ethane leakage anomalies 
have already been explained by these 
considerations. ; 

In Fig. 2b are shown two influent sur- 
face streams that feed the ground water 
table by infiltration of water to ridges 
that follow the courses of the surface 
streams. The topography of the water 
table is now that shown by the contour 
lines with the resulting ground water 
movement indicated by the arrows now 
oriented away from the streams. Accord- 
ingly, the normal hydrocarbon leakage 
would now give rise to artificial high 
leakage areas located between the 
streams as shown by the hachured areas. 

In Fig. 2c is shown another possibility 
that may have a bearing in explaining 
the existence of halo patterns observed 
in soil analysis, although haloes have 
been observed only in rare cases when 
making leakage measurements. As a re- 
sult of intense water infiltration to the 
water table from a point A, as might be 
the case in sink holes, water injection 
well, irrigation projects, etc., the water 
table forms a subsurface mound or hill 
over which the water percolates radially 
away from its apex A. Where this move- 
ment is greatly reduced in speed, the 
leaking hydrocarbons will show an 
anomalous high distributed in halo fash- 
ion. This phenomenon may well occur 
over pronounced oil field structures. In 
fact, Soper?® reports extensive ground 
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vater hills over the Santa Fe Springs 
ind the Torrance structures in Califor- 
ia that coincide remarkably with the 
margins of these oil fields. 
ig. 2d shows conditions reversed from 
the preceding case where the ground 
water flows from the edges of a bolson 
illey toward a central playa. In this 
ise one would expect an artificial leak- 
ige high to be centered where the water 
s effuent at the center of the basin. 
[hese four simple cases resulting in 
the creation of artificial leakage highs 
that might be mistaken for favorable in- 
dications of pil structures at depth will 
be sufficient to convince the reader of 
the necessity of a great deal of care in 





interpreting the emanometric maps. The 
best procedure will be to calculate the 
distribution of the artificial highs where 
sufficient data on topography of both the 
surface and water table are available to- 
gether with the knowledge of the volu- 
metric water flow in the area. The reduc- 
tion of the observed leakage figures 
should then be achieved by mere sub- 
traction of the water table anomaly map. 
Although this may appear as a compli- 
cated task it is by no means impossible. 

When reductions of the measurements 
have been made for topography and 
ground water percolation, there remains 
the anomaly map, which is the leakage 
configuration due to confined pressure 
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sources as oil and gas pools, but which 
must be subjected to further reduction: 
as follows: 

1. Reduction for climatic, seasonal 
and atmospheric effects. This reduction is 
made only where several surveys are to 
be tied together, as is the case where ex- 
tensions to a previous survey are carried 
out. This is most satisfactorily accom- 
plished by means of a system of base 
stations, which are simultaneously re- 
peated in the different sectors of the 
survey. 

2. Reduction for nature of soils and 
in particular for soil permeability. The 
need for this correction may be greatly 
reduced and even eliminated through 
the proper selection of station sites by 
making measurements in soils as uni- 
form in texture and permeability as pos- 
sible and through the choice of a given 
soil zone, preferably soil horizon B or 
C, which are less likely to be disturbed 
by organic decay. The vertical perme- 
ability of a soil is greatly influenced by 
plant roots and more particularly their 
depth of penetration. As the root pene- 
tration is a function of the type of crop, 
there may be great advantage in select- 
ing station sites in fields where crops 
have root developments to approximate- 
ly the same depths. One would expect 
for instance that the soil permeability 
in an alfalfa field to be considerably 
greater than in a wheat field as the for- 
mer has a much deeper root structure 
than the latter. The field operations are 
so complex, it appears that a geologist 
trained in soil science and who has a 
thorough understanding of the emano- 
metric prospecting problem should be 
selected to conduct field operations. 

In many cases it will be found desir- 
able to make measurements in soils that 
do not satisfy the requirements for uni- 
formity, then the necessity for the ap- 
plication of a correction for soil perme- 
ability variations and possible soil dis- 
turbing constituents should be consid- 
ered. , 

3. Reduction for deep geologic effects. 
It is well known that the permeability 
of sedimentary beds is greater parallel 
to the bedding plane than perpendicular 
to it. Hence, in tilted formations a lat- 
eral shift and spreading of the leakage 
anomaly will take place. This effect was 
well illustrated in a California survey 
on the southwest side of the Midway 
Sunset field. The conditions in this sur- 
vey are schematically illustrated in Fig. 
3. The problem consisted in finding a 
possible extension into Section 6, T32S, 
R23E, Kern County, of the Republic 
producing sand on the northwest pro- 
longation of the Midway anticline. As a 
result of the shift of the anticline’s apex 
at the level of Republic sand, the shal- 
low Tulare beds form a syncline over the 
southwestern part of Section 6*!. Hence, 
an easier avenue of escape is provided 
for the leaking gases toward the south- 
west and leakage highs found in that 
area had a tendency to spread out in 
that direction giving a somewhat exag- 
gerated. picture of the area of interest 
and an erroneous location for the apex 
of the subsurface accumulation. 
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Once the reduction for the various in- 
fluences have been taken care of, the 
residual map is the anomaly map repre- 
senting the diffusion field from localized 
hydrocarbon pressure sources, namely 
oil and gas fields. 

A further problem remains to be 
solved, that of segregation of shallow 
leakage sources from deep ones. This 
problem has already been treated in pre- 
vious publications? but in view of uncer- 
tainties in its solution it is advisable to 
verify the answer by independent means. 
The electrolytic model offers such a pos- 
sibility, the theory of which lies on the 
analogy between the flow of gases and 
liquids in porous media according to 
Darcy’s law and the flow of electricity in 
a conductor according to Ohm’s law. The 
theory and practices are very analogous 
to what has already been done in studies 
of oil and gas field performance’?. It 
consists in representing the medium 
through which diffusion takes place by a 
homogeneous electrolytic conducting 
sheet containing noncolored ions. By the 
proper disposition of electrodes and ap- 
plication of direct current voltages, col- 
ored ions are made to advance into the 
field from the electrode representing the 
surface of the ground. The shape of the 
frontal advance of the colored ions should 
correspond to the cross-section of the 
leakage contour map if the proper solu- 
tion of the problem has been found. The 
deviations between the electrolytic and 
leakage patterns will indicate certain 
appropriate size and voltage changes in 
order to obtain a better agreement. Fig. 
4 gives the schematic disposition of the 
electrode to test a high pressure source 
of small extent overlain by a low pres- 
sure source of greater extent. E, and E, 
are batteries supplying voltages V, and 
V,, corresponding to the hydrostatic pres- 
sures expected at the depth of pressure 
sources I and II. A, and A, are milliam- 
meters serving to control the flow of cur- 
rent in the model. C represents the 
frontal advance of the ions that cor- 
respond to diffusion rates plotted down- 
ward from the surface of the earth B. 

By introducing another set of elec- 
trodes supplies by an independent source 
of direct current, it is possible to create 
a lateral or drifting electric gradient 
that when properly adjusted will sim- 
ulate at will the drift created by a mov- 
ing water table or by sloping anisotropic 
formations. The relative values of the 
artificial high leakage created by topo- 
graphic features, effluent or influent 
ground water seepages may also be taken 
care of by the appropriate shaping of 
the surface electrode. 


@ Conclusion. The reader will realize 
that the interpretation of the measure- 
ments of hydrocarbon escape from the 
surface of the earth are not so simple as 
at first thought. The realization of the 
difficulties and complexities involved 
came with the experience gained as a 
result of the several thousands of meas- 
urements made in many sections of the 
United States and Canada through the 
support of many companies and indi- 
viduals, some of whom ventured into ex- 








the state. The publication is titled 
‘‘Maps showing thickness and 
general distribution of Mesozoic 
and Paleozoic rocks in south-cen- 
tral Montana." 









Montana maps 


The Geological Survey of the 
Department of the Interior in co- 
operation with the Montana Bu- 
reau of Mines and Geology have 
published a series of 5 maps 
showing the extent, changing 
thickness, and depths of the bed- 
rock strata of south-central Mon- 
tana from which oil and gas have 
been produced in other parts of 








ploratory drilling as a result of the sur- 
veys and thereby provided the present 
foundations for a sounder basis of in- 
terpretation. To them the writer ex- 
presses his grateful appreciation. 
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ETROLEUM INDUSTRY USES OF AIR COOLING 


By KENNETH D. DEMAREST, The Griscom-Russell Company : 
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Many opportunities for using air- 
cooled heat transfer apparatus are af- 
focded by the various and diverse opera- 

tions of the petro- 

leum industry. Dur- 
| EXCLUSIVE | ing the last 10 years 

the use of such 
equipment has grown rapidly, not only 
in the number and differing types of in- 
stallations made, but also in the size 
of the individual units. Reflecting this 
development, several articles and pa- 
pers, each dealing with one particular 
application, have appeared. None, how- 
ever, has attempted to cover either the 
scope of usefulness of this equipment, or 
its suitability for the various operations 
of the oil industry. 

Due to fact that oil is where you find 
it, and that it must be processed and 
transported great distances to wherever 
it will be consumed, oil industry opera- 
tions are conducted under all conditions 
of climate and terrain, with all types 
of labor and varying service facilities. 
The industry, therefore, demands of me- 
chanical equipment simplicity, adapta- 
bility, durability, full-rated performance 
over extended periods, and minimum 
labor expense for operation, servicing, 
and repairs. It is the purpose of this 
article to describe the extent to which 
air-cooled apparatus is capable of per- 





forming various cooling and condensing 
services connected with the production, 
transportation, and refining of crude oil, 
as well as natural gas operations. 

@ Description of air-cooled appara- 
tus. Air-cooled heat transfer apparatus 
is simplicity itself, consisting primarily 
of heat exchanger sections provided with 
a means for circulating the ever present 
coolant, atmospheric air, across them. 
The fluids to be cooled or condensed 
flow through the tubes, which are com- 
monly of the externally finned type. 
joined together at the ends by inlet and 
outlet manifolds, or headers. Such tub- 
ing is used for two reasons, these being 
to provide the maximum amount of heat 
transfer surface in contact with the air, 
which is usually the governing resistance 
to heat transfer, together with the least 
possible obstruction to air flow, in order 
to minimize the air pressure drop, or 
static pressure loss, resulting from han- 
dling the large volumes of atmospheric 
air employed. 

Air circulation is usually accom- 
plished by means of large propeller type 
fans, turning at relatively low speeds. 
These are simple, reliable, and economi- 
cal for circulating large volumes of air 
against the necessarily low static heads, 
which seldom exceed ¥% in. of water 
column. In some cases that require cir- 
culation against higher static heads, the 
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Large size 
mechanical draft 
air-cooled exhaust 
steam condenser. 


use of squirrel-cage blowers, better 
suited to such conditions, is justified, 
but such installations are not typical. 

Wide adaptability is possible in the 
fan drives, which may be any one of the 
three general classes: (1) Electric mo- 
tor, (2) steam engine or turbine, or (3) 
internal-combustion engine, as installa- 
tion requirements or operating practice 
of the user may dictate. Fans having 
diameters up to about 5 ft. may be di- 
rect connected to drivers of suitable 
speed, and operate with moderate tip 
speeds not exceeding 10,000 ft. per min. 
For anything other than the smallest in- 
stallations, larger fans are used. These 
range up to 16 ft. in diam., and operate 
at speeds of from 400 r.p.m. downward 
to about 200 r.p.m. Economy dictates the 
use of higher speed drivers, hence speed 
reducers of various types are employed. 

In order to protect the operating per- 
sonnel and prevent them from coming in 
contact with the fans and other moving 
parts, screens and guards are used. 
These also keep miscellaneous articles 
and trash from being picked’ up and 
blown into the system. 

The foregoing components are as- 
sembled into complete, self-contained 
units, in proper relationship to each oth- 
er aerodynamically, structurally, and 
mechanically. Such units are illustrated 
by several photographs of typical instal- 
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section under it and—whoosh!—a steel band draws 
it together firmly, permanently and quickly!) takes 
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nature (it’s made of Amosite asbestos) makes for a 
more perfect seal. 


For a- step-by-step picturization of the application of 
Unibestos to steam lines, tanks, nested lines, etc. write 
for your copy of the magazine “‘Efficiency’’ —Bulletin 
No. 48-974. 
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itions, now in service, reproduced here- 
In 
@ Examples 


» practice. 


of general air - cooled 
Air-cooled apparatus has a 
long established background of success- 
ful usage with miscellaneous mechani- 
cal equipment. It will suffice to men- 
tion only a few examples, one of which 

the radiator used for cooling the 
jacket water of internal-combustion en- 
gines. The name radiator is a misnomer, 
because the heat transfer is effected al- 
most entirely by convection, and little 
r none occurs by radiation. Millions of 
automobile engines are equipped with 
them. Every car owner or driver is fa- 
miliar with their sturdiness and reli- 
ibility of operation if given only the 
minimum service attention. 

Many airplane engines are of the 
liquid-cooled. type, with radiators for 
their jacket water, but it is of great in- 
terest that by far the greater number 
are of the radial type, which dispense 
with a jacket water system, the air blast 
from the propellers passing directly 
the cylinder walls, which serve as 
the heat transfer surface, and are finned 
to enhance the cooling effect. Electric 
motors, too, are fitted with fans, and 
cooled by air circulation. 

{nother common usage is for the re- 
frigerant condensing coils of the vast 
of domestic mechanical refrig- 
\ir cooling has also been em- 
ployed for large electrical transformers, 
by circulating the immersion oil through 
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Data concerning existing installations. 
Jacket water coolers for gas-engine-driven compressors 


























Total heat Total Total fan ; Fan | Ground space 
dissipation, installed horsepower | Number aad size of fans| drives required 
B.t.u. per hr. cost | 
36,000,000 $50,500 169.6 4-16 ft. diam. 4-50-hp. electric motors 88 ft. x 25 ft. 
11,000,000 $25,700 41.6 4-10 ft. diam. 4-15-hp. electric motors 33 ft. x 27 ft. 
22,500,000 $47,265 75.6 6-10 ft. diam. 6-15-hp. electric motors 66 ft. x 27 ft. 
| ee: = s 
Exhaust steam, condensers 
= | {4-8.57 ft. diam. plus | {4-15-hp. electric motors plus | 42 ft. x 11 ft. plus 
55,000,000 $47,100 190.8 | (4-12 ft. diam. \4-35-hp. steam turbines 44 ft. x 31 ft. 
29,000,000 $20,600 50.0 | 2-12 ft. diam. 2-43-hp. gas engines 33 ft. x 20 ft. 
Still overhead condensers 
3,500,000 $ 6,920 15.0 | 1-12 ft. diam. 2-15-hp. gas engines | 15 ft. x 16 ft. 
5,500,000 $13,370 26.2 2-10 ft. diam. 2-15-hp. electric motors | 17 ft. x 27 ft. 














The reader who cares to do so can evaluate the above figures in terms of his own requirements, 
bearing in mind that they do not include any piping, wiring, controls or valves and fittings, but 


are otherwise complete. 








finned sections. It is also relied upon to 
keep automobile brake drums cool, and 
many of them are externally finned to 
enhance dissipation of the heat resulting 
from applying the brakes. 

The air cooling principle is sound and 
thoroughly proved in practice; so that 
in developing such equipment for oil 
industry uses it has been necessary 
merely to design units in much larger 
sizes and adapt the various parts to the 
specific requirements of particular op- 
erations. 





@ Early petroleum industry uses of 
air cooling. Air-cooled equipment, when 
first applied in the petroleum industry, 
was on the basis of natural draft. The 
apparatus for field installation was 
mounted crosswise to the prevailing 
wind, and air circulation calculated on 
a certain average wind velocity. When 
the wind prevailed, performance was 
adequate, but when the velocity of the 
wind fell off, or its direction changed, 
performance did likewise. Such units 
were installed for cooling engine jacket 


Another view of large size mechanical draft air-cooled exhaust steam condenser. 





THE PETROLEUM ENGINEER, January, 1946 








DRAINAGE TESTS 


NE of the major oil com panies 
recently made exhaustive tests 
to determine the efficiency of 


drum closures from the stand- 


point of drainage. 


Tri-Sure and other types of 
closures were tested in 55 gallon 
drums under identical conditions. 
After draining the contents (Lube 
Oil) from the drums only 3.38 fluid 
ounces remained in those fitted 
with Tri-Sure Closures, the ave- 
rage contents remaining in all 


3 other drums being 11.72 fluid ozs. 
i a 

a Benefit to users of Tri-Sure fitted 
Photograph of T-square placed across the closure fitted in the drumclear- drums — 8.34 fluid ounces — the 
ly shows the flush fitting of the flange which allows complete drainage. equivalent of more than 600 gallons 


in every 10,000 drum shipment. 


In addition, drums sealed with Tri- 
Sure Closures assure protection 
Reg. U. 8. Pot. OF, from leakage, seepage, tampering, 


substitution and breathing. 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. ¥Y. 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 
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cooling natural gas, and condens- 
xhaust steam. One of these installa- 
s shown in an accompanying illus- 


refinery service, shell still de- 
mators were at one time fitted with 
led worms. These were placed in 
ited position so that they would 
of the equipment below them, 
ood exposure to the air currents. 
the case for the field equipment 
ly described, these, too, could 
relied upon at all times due to 
ependence upon the vagaries of 
1. 
early practice demonstrated the 
lity of such equipment, but indi- 
that in order to obtain full per- 
ce at all times, mechanical draft 
be necessary. Substantially, all 
led équipment now installed is 
d with a mechanical air-circula- 
stem. 
@ Air-cooled equipment for produc- 
tion operations. The air-cooled appara- 
| in production operations may 
classified by the various types 
transfer services performed, 
nay then be identified as to where 
cur. 
largest group, both numerically 
the size of the units, consists of 
ket water and lubricating oil 
for gas and oil engines. These 
en used to serve engine installa- 
f all sizes, some upward of 5000 
th complete satisfaction and a 
im of maintenance. These can be 
ed so that the jacket water cool- 
lities can be common for all en- 
separate for each. It is cus- 
to isolate the oil-cooling system 
engine, which has resulted in 
different arrangements for this 
One arrangement is to have sep- 
ir-cooled coils for each engine, 
oil being piped to and from the 
nit. which is situated externally 
engine house. There has been 
sinclination to pipe the oil about 
lh distances, with the attendant 
lities of leakage and temperature 
difficulties. Two other arrange- 
have also been used, both involv- 
hell-and-tube oil coolers, mounted 
nt to each engine. Both use water 
ition between the cooler and the 
| unit outside. One arrange- 
akes use of the engine jacket 
tself, all or part of the supply for 
ngine first passing through the 
ler. The other arrangement uses 
rate water circuit that may be 
1 for all oil coolers, entirely sep- 
ym the jacket water system, and 
maintained at a lower average 
rature level so that the size of the 
lers will not be excessive. 
next largest group of air-cooled 
exhaust stezm condensers, re- 
condensate for boiler feed. A 
feature of these is that steam 
exhausting directly into the 
emselves can be used for the 
( compressor coolers, interstage 
il coolers, is another extensive 
tion of air cooling. These supple- 
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ment the jacket water cooling facilities 
of compressor stations, and, where only 
such facilities are needed, can be ar- 
ranged with a common structure and air- 
circulation system, resulting in simplic- 
ity, economy, and compactness. The gas- 
cooling sections have been installed for 
operating pressures in excess of 1000 lb. 
per sq. in. and can readily be designed 
for pressures up to 5000 lb. per sq. in. 

Still overhead and reflux condensers 
of air-cooled type have bee= installed 
in both natural gasoline extraction and 
gas treating plants. Close control of op- 
erations may be obtained by using va- 
riable speed fan drives and by varying 
the pitch of the fan blades for the dif- 
ferent seasons of the year. 

Air-cooled units are also used for mis- 
cellaneous process cooling duties, for 
example, cooling the solutions utilized 
for gas treating, and cooling the crude 
oil effluent from field stabilization 
plants. These present no problems of 
any particular difficulty, and the appara- 
tus developed for the previously men- 
tioned services can readily be employed. 

It should be mentioned that some 
types of mechanical equipment include 
their own direct contact air-cooling sys- 
tems, such as fan-cooled totally enclosed 
or explosion-proof electric motors, fan- 


cooled gear boxes, and air-cooled engin: 
mufflers. 

Referring now to the various phases « 
producing operations where the forego. 
ing services are performed, drilling 
equipment will be considered first 
Power rigs are now familiar sights; and 
growing in popularity. The manufa 
turers of the engines used to operat: 
the drawworks, rotary table, and mud 
pumps, ordinarily supply them complet: 
with jacket water cooling radiators 
Such coolers likewise are supplied fo: 
the engine-driven generator sets that 
provide current for lighting and othe: 
purposes in the absence of convenient 
connection to public utility systems. 

In the case of steam rigs, steam con- 
densers have been used to recover the 
exhaust from the drilling engines and 
mud pumps, but to the writer’s knowl- 
edge none of thesé has been of the air- 
cooled type. There is no reason why they 
could not be, which would be advanta- 
geous in many localities. It is important 
to note that the condensate recovered 
from reciprocating engines and steam 
ends contains the cylinder lubricants. 
making it necessary to install an oil fil- 
ter and grease extractor in the line be- 
tween the feed pumps and the boilers to 
obtain satisfactory boiler feed. 


Natural gasoline still condenser using fan circulated air. 


‘ 





THE PETROLEUM ENGINEER, January, 194¢ 




















“The best drill pipe we ever used,” 


— says Louisiana driller. 
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“WF cane already drilled six wells averaging between 
9,000 and 11,000 feet with this string of NATIONAL 
Drill Pipe and it’s still going strong! We haven’t had a bit 
of trouble and the joints are still in good condition.” 
This isn’t a record as some strings of NATIONAL Drill 
Pipe have drilled as much as 400,000 feet. But it 1s 
another case that shows good reliable service—and that’s 
Six wells have already been drilled with thi f a 
ix wells ave already been drilled with this one string o ws ¢ is distric ere ille at; 
Nationa Seamless Drill Pipe. It still shows no sign of = Mh eye oo ee Lae pi 
and promises many more thousands of feet of hole. . oo : NT tag 
making hole at a speed of five feet per hour. New equip- 
ment with high-pressure, high volume pumps was re- 
sponsible for the big increase in drilling speed. 
N A T | @) N A L Faster speeds and higher pressure make it all the more 
important to use the best drill pipe and casing. NATIONAL 
Seamless has proved its reliability on many of the world’s 
S t A M L 3 s %y deepest wells. NATIONAL Seamless means pierced from 
solid billets of the finest quality steel. Only sound, flaw- 
less steel can be used for piercing since no existing defects 
can be covered up in this process. Seamless will display 
the same uniform wall strength, dimensional accuracy, 
and uniformity in all physical properties. You can depend 
on it...and more drillers use NATIONAL Seamless than 
any other brand of drill pipe. 


NATIONAL TUBE 
COMPANY 


Pittsburgh, Pa. 


United States Steel Export Company, New York 


Ce ~SB WMO o oL® 
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An early installation in a natural gasoline plant of an air-cooled exhaust steam condenser using natural draft air. 


\n interesting application of direct 
contact air cooling occurs in the case 
of overheated drilling mud where high 
formation temperatures are encoun- 
tered. Mud cooling is accomplished 
through aeration by cascading it be- 
tween the pits. 

Production practices also provide op- 
portunities for employing air - cooled 
equipment. Obviously, these are the 
jacket water and gas cooling coils serv- 
ing gas-engine-driven compressor in- 
stallations used for gas lifting, cycling, 
pressure maintenance, and repressuring 
operations. As these facilities often in- 
clude crude stabilization and natural gas- 
line or condensate recovery plants, the 
ittendent process cooling and conden:- 
ing needs greatly widen the opportani- 

s for using the various units previous- 
ly described. There is also the need for 
iir-cooled exhaust steam condensers. 
yhen steam drive is used for the pumps 
n such plants. 

Complex field operations also include 

as treating and dehydration operations, 
nvolving cooling and condensing serv- 
ces that have been adequately handled 
by air-cooled apparatus. 
@ Air-cooled apparatus for transpor- 
tation systems. Pipe line systems reselve 
themselves into two general classes from 
the standpoint of air-cooled apparatus, 
those for crude oil, condensate, and re- 
fined products, and those for natural 
gas, 

The former classification includes 
ooling systems for the gathering system 
and main line facilities, and are chiefly 
the jacket water coolers for the engines 
driving the pumps. 

The latter classification encompasses 
the compressor installations for the 

ithering systems, as well as the main 
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line initial and booster stations. Such 
compressors are gas engine driven, and 
require the usual jacket water and lu- 
bricating oil cooling facilities, and, in 
addition, the gas coolers. 

This use of air-cooled equipment is 
advantageous when the stations are sit- 
uated in sparsely settled areas, away 
from populous localities, and are oper- 
ated with a minimum of supervision; in 
some cases even without supervision, op- 
erations being controlled automatically. 
@ Air-cooled equipment for refin- 
ries. To date, air-cooled heat transfer 
equipment has not been used in refin- 
eries to the extent that it has in the other 
branches of the petroleum industry. The 
refiners hesitancy in making use of air 
cooling may be due, in part, to the high 
degree of development and standardiza- 
tion in engineering design practice, 
which results in radical changes being 
considered with reluctance. It may also 
be due in part to the feeling in some 
quarters that an undue fire hazard 
exists, should leakage develop in the 
equipment when handling fluids at, or 
above, their flash or fire points. That 
this fear is to some degree exaggerated 
may be demonstrated by observing that 
the extent of the leakage would deter- 
mine the extent of the fire, and only a 
very bad failure, a very infrequent oc- 
currence, when the equipment is made 
to rigid construction and inspection re- 
quirements, would result in a conflagra- 
tion. This risk is no greater than for 
other equipment, for air is always pres- 
ent, and the air system could be de- 
signed to carry flames away from the 
vicinity of hazard. 

Some very advantageous installations 
have been made, however, for cooling 
high temperature fluids where heat in- 


terchange with other fluids was not feas- 
ible. These have handled incoming hot 
fluids at temperatures as high as 1500° 
F. with no inherent difficulties. Such 
coolers are quite flexible because there 
is no limit to the temperatures to which 
the cooling air may be heated, and con- 
siderable economy is therefore possible 
in the air circulation systems by using 
reduced air quantities heated through 
relatively long temperature ranges. 

Installations have been made for the 
usual jacket water cooling service, and 
in some instances for gas oil vapor con- 
densers, and catalytic effluent final cool- 
ers and condensers following heat ex- 
changers. 

For postwar refinery needs, air cool- 
ing offers some interesting possibilities. 
It can be worked in very well when 
making alterations .to existing plants 
for increased output or diversification of 
products, with minimum changes to the 
other equipment installed. 

@ Factors influencing performance. 
Having discussed the uses to which air 
cooling may be put, mention should be 
made of those factors that influence its 
cost and performance. The most impor- 
tant consideration is proper evaluation 
of the power required to effect air cir- 
culation, and its cost, year in and year 
out as compared with the amortization 
of the first cost of the unit, to deter- 
mine total cost and pay-out. In most 
cases it is more economical to install 
a larger unit, which is higher in first 
cost, in order to obtain minimum horse- 
power for air circulation and conse- 
quently lowered operational charges. 
This is not necessarily true where a 
large, inexpensive supply of power or 
fuel is available, or where the air tem- 
perature swings throughout the year 
are so marked that maximum power de- 
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For high pressure steam, process equipment 
and piping, Goetze Serrated and Profile Gas- 
kets are growing in popularity for services 
requiring an all-metal gasket having high unit 
gasket stress at moderate bolt loads. 


It is supplied in a wide range of metals and 
with serrations of a pitch designed to meet 
the individual needs of specific equipment and 
operating conditions. 


Many hours of laboratory experiment, me- 
chanical and metallurgical research, and years 


©, for 


of field experience, have gone into the design- 
ing of this Gasket. 


Ask to have your name added to the list of 
engineers receiving “The Gasket’’—a series 
of technical bulletins containing original gas- 
ket data emanating from the Goetze Research 
Laboratory. Write on your company letter- 
head giving your position. 


GOETZE GASKET & PACKING CO., INC. 
s ALLEN AVENUE, NEW BRUNSWICK, N. J. 


Boston 
Cincinnati 
Houston 


New York 
Cleveland 
San Francisco 


Philadelphia 
Detroit 
Los Angeles 


Pittsburgh 
Chicago 
Montreal 


GASKETS 


“Americas Oldest and Largest Industrial Gasket Manufacturer 
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STANDARDIZE 
EQUIPMENT WITH Ma@atale 


You gamble with fire when you install only one type of extinguisher if 
you have hazards that call for two or more different types. Today’s 
production, industrial growth and building expansion ought to have 
the maximum fire protection provided by Pyrene equipment. Specifically 
designed, tested and approved for each particular hazard it will give 
you maximum fire protection where and when you need it. Determine 
now whether you have adequate fire protection—if your extinguishers 
are ready to meet any emergency. Ask your Pyrene jobber to show you 
how to properly protect your property. 








for class for class for class 


A se 


Dyrene Manufacturing Company} 
$ NEWARK 8 NEW JERSEY U 


Affiliated with the C-O-Two Fire Equipment Co 
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mands will occur for only relative', 
short periods. It will often be found, 
however, that an increase in original iy,- 
vestment of from 10 to 15 per cent over 
that for a smaller unit will result in a 
50 per cent reduction in power require. 
ments. 

The second most important considera- 
tion is the selection of the maximum 
atmospheric air temperature upon which 
performance is to be based. When the 
outlet temperatures of the fluids being 
condensed or cooled are to approach 
closely to the inlet air temperature, 
judgment must be exercised to set an 
air temperature for design purposes that 
will provide adequate performance at 
most times, but which will not result in 
a considerably oversized installation to 
allow for peak air temperature occur- 
ring only occasionally. This point should 
receive very careful attention, and sev- 
eral inlet air temperatures should be 
evaluated, in order to arrive at a selec- 
tion that insures maximum performance 
factor consistent with economy of invest- 
ment. 

Wherever possible multiple fans 
should be used rather than single fans, 
to permit continuity of operation when a 
fan is withdrawn from service for ad- 
justment of blade pitch or for servicing 
of, or repairs to, the mechanical as- 
sembly. This is an academic matter for 
units of considerable size, but should be 
considered in connection with smaller 
units. 

If air-cooled units are to be installed 
at elevations above sea level, allowance 
must be made for the increase in air 
volume for a given pounds per hour cir- 
culation due to the decrease in atmos- 
pheric pressure. Air horsepower require- 
ments increase with the increase in ele- 
vation owing to the necessity for the 
fans to circulate a larger volume of air 
in order to obtain the same performance. 

Control of the performance may be 
effected in various ways. It has been 
mentioned previously that variable pitch 
fan blades, and variable speed drivers, 
can be used. The former is a manual 
adjustment to be made with the change 
in season, or when performance require- 
ments may be changed. The latter may 
also be manual, particularly for two- 
speed motors, but can also be tied in 
with the several available control sys- 
tems to operate automatically, in re- 
sponse to changes in air temperature, 
or operational demands. In general, air- 
cooled equipment can operate with re- 
duced air circulation for from 6 to © 
months of the year in most localities. 
This can be reflected in substantially re- 
duced power or fuel consumption during 
that time. 

For those services where the fluids 
being handled are of a fouling nature, 
requiring periodic cleaning of the heat 
transfer section tubes and heads, provi- 
sion should be made for ready access 
to the tubes. Likewise, a fouling factor 
should be included in the rating of the 
equipment to insure full desired per- 
formance for reasonable periods be- 
tween cleanings. 

xk*«k* 
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SUPPLY STORE” 


THIS IS ANOTHER REASON WHY 
THE OIL INDUSTRY LOOKS TO 
REPUBLIC SUPPLY FOR EVERY- 

THING BEST IN PRODUCTS 
AND SERVICE 
































Republic Supply afc 


COMPANY 


GENERAL OFFICES ~ HOUSTON 1. TEXAS 
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Thirty-five years have brought phenomenal ad- 
vancements in the techniques of finding, produc- 
ing, transporting and refining oil. Equally remark- 
able will be the achievements of the future. 


The job of supply in such a fast-moving industry 
requires, among other things, a broad experience 
and background of knowledge that comes only 
from long and intimate association with the in- 
dustry’s technical progress. 


Since 1910 REPUBLIC has been in the vanguard of 
every important oil development. Today, each of 
our 45 service points brings you a supply service 
built on this experience. 


FOR YOUR EVERY NEED ALWAYS 
CALL REPUBLIC . . . YOUR SUPPLY STORE 
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UTILIZATION OF NATURAL 
GAS IN THE UNITED STATES® 


By G. G. OBERFELLt 


@ Summary. An examination of the 
past and present uses of natural gas 
clearly indicates its superior qualities 
for fuel purposes. While considerable 
quantities are employed in carbon black 
plants, nevertheless such use disappears 
when higher priced markets and pipe 
line outlets become available. The fu- 
ture prospects of the use of natural gas 
for fuel purposes is very bright. It is 
expected that as more value is placed 
upon this commodity and transportation 
facilities are increased, less natural gas 
will be used in the present low priced 
markets. 

Natural gas as a raw material in the 
manufacture of chemicals is of consider- 
able economic importance to the chem- 
ical industry, but the quantity of natural 
gas used for producing chemicals is and 
probably will continue to be relatively 
small in comparison to the amount used 
for other purposes. 

Natural gas is a more economic raw 
material than coal for conversion to 
liquid hydrocarbons by the Fischer- 
Tropsch process. Modifications of the 
Fischer-Tropsch process, using natural 
gas, will undoubtedly find useful appli- 
cations, particularly where the process 
can be combined with other processes 
or with existing faeilities. The produc- 
tion of natural gasoline and the manufac. 
ture of chemicals afford oportunities for 
such combinations. Without the economic 
advantages of such combinations, how- 
ever, the available information indicates 
that as a means of producing gasoline 
alone the Fischer-Tropsch process would 
not be competitive with present refinery 
operations, using crude oil as a raw ma- 
terial, under present prices. Further- 
more, the peak of gasoline production 
from natural gas by the Fischer-Tropsch 
process undoubtedly will amount to only 
a minor proportion of the total gasoline 
supply of the nation. Our appraisal of 
the commercial possibilities of convert- 
ing natural gas toeliquid fuels, on the 
basis of our own research and results 
reported by others, leads us to be more 
optimistic than is warranted by any con- 
clusive published data. 

Natural gas and petroleum reserves 
are larger today than at any other time 
in our history, despite the fact that our 
recent consumption rates have been at 
an all-time peak. There is no cause for 
alarm coneerning the early exhaustion 
of our petroleum and natural gas re- 


*Presented before American Institute of Min- 
ing and Metallurgical Engineers, Chicago Sec- 
tion, Chicago, Illinois, December 5, 1945. 

TVice president in charge of research and de 
velopment, Phillips Petroleum Company, Bar- 
tlesville, Oklahoma. 
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sources. It is believed that there are more 
chances of research and development 
finding entirely new sources of energy 
or using the available energy in a radical. 
ly different way than that in which gas- 
oline is now being used, than there is 
that our petroleum resources will be ex- 
hausted within the next one hundred 
years. Intelligent use of petroleum re- 
sources is required, however, in order 
that there may be adequate supplies for 
use in any national emergency. Research 
and development work on more efficient 
conversion and utilization of liquid fuels 
from petroleum, natural gas, coal, and 
agricultural products should be con- 
tinued. 

@ Introduction. Although the largest 
volume use of natural gas has been, is 
and in all probability will continue to 
be as a fuel for domestic and industrial 
heating, the various market outlets for 
natural gas, both as a fuel and as a raw 
material for the chemical industry, con- 
tinue to be an interesting subject, par- 
ticularly in this period of unexcelled in- 
dustrial and research activity. Much has 
been written in recent years on the sub- 
ject of natural gas, as is evident from 
the voluminous literature. The best that 
I can hope to do in this paper is attempt 
to condense and correlate the available 
information and make predictions as to 
the probable future of the natural gas 
industry. 
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Natural gas is considered a preferred 
type of fuel for domestic uses and also 
for various industrial heating applica- 
tiens where ease of control, fuel uni- 
formity, freedom from ash, etc., are of 
primary impertance. Other industrially 
important uses are as a source of carbon 
black and as a fuel in various low cost 
heating operations. There is also a large 
number of other uses of varying degrees 
of importance and new potential uses 
are continually being uncovered. Some 
of these other uses are of economic im- 
portance to the gas industry as a whole 
but by far the greater majority of them 
involve such small volumes of gas that 
they are only of passing interest. 

As various products extracted from 
natural gas and recovered as by-products 
from petroleum refining, such as lique- 
fied petroleum gas and fuel oil, are be- 
ing utilized in addition to natural gas in 
many industrial and domestic heating 
applications, some consideration will 
have to be given such materials in order 
to present a reasonably complete story 
of the importance of natural gas. Some 
of these materials may prove to be tran- 
sient competitors and will not be avail- 
able when more profitable uses are found 
for them. Meanwhile, however, the po- 
tential volumes of such materials avail- 
able, the current volumes being market- 
ed, and the nature of the-utilization are 
considered as constituting an essential 
part of the overall fuel picture. ; 

To facilitate consideration of the va- 
rious items, it is proposed to discuss the 
following items in the order listed: 

A. Present uses of natural gas. 

B. Future possibilities of natural gas 
as a fuel and as a chemical raw 
material. 

C. Fuel reserves. 

This order of discussion assumes that 
the reserves of natural gas are adequate. 
It might appe@r more logical to discuss 
fuel reserves first, but since they are so 


FIG. 1. Annual consumption of natural gas in the United States. 
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For 100 years Powell has been making valves tq 
meet every new demand imposed by the amazing 
developments in every branch of American Industry. 


That is why today Powell can offer the Petroleum 
Industry a complete and superior line of valves that 
satisfy the requirements of every flow control 
service from oil well to refinery. This includes 
Bronze and Iron Valves of all necessary types and 
pressures; Steel Valves for pressures from 150 to 
2500 pounds and temperatures up to 1400F., anda 
complete line in pure metals and special alloys to 
resist all corrosive media encountered in the va- 
rious processes employed in the Industry. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


Class 600-pound Cast Steel 
Swing Check Valve with Ring 
Type Joint End Flanges. 


125-150-pound Iron Body 
Bronze Mounted or All Iron 
‘‘Master Pilot’ Gate Valve. 


Class 150-pound Cast Stee! O. S. & Y. 
Gate Valve. Powell Cast Steel Vaives 
are available in all pressure classes 
from 150 to 2500 pounds, inclusive. 


200-pound Bronze Gate Valve 150-pound Iron Body Bronze 125-pound Iron Body Bronze 
with renewable wear- resist- Mounted or All Iron ‘‘Irenew” Class 300-pound Cast Stee! Mounted or All fron O. S. & 
ing taper wedge disc. Globe Valve. O. S. & Y. Gate Valve. Y. Gate Valve. 
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profoundly influenced by political, so- 
cial, economic and other factors, it ap- 
pears best to treat this subject after we 
have considered present and future pos- 
sible uses for natural gas. It is believed 
by this approach that the relative im- 
portance of the various present and po- 
tential outlets can best be demonstrated.. 
@ Present uses of natural gas. Some 
clarification of the terminology employ- 
ed in this discussion may be advisable at 
this point. Natural gas, as the producer 
refers to it, is primarily a complex mix- 
ture of compounds of carbon and hydro- 
gen chiefly of the paraffin series of hydro- 
carbons, principally methane, together 
with ethane, propane, butanes, pentanes 
and traces of still higher boiling hydro- 
carbons. In addition to the hydrocarbons, 
nitrogen. helium, carbon dioxide, sul- 
phur compounds, and other inerts are 
occasionally present in appreciable 
quantities in natural gas. The natural 
vas that reaches the consumer, however, 
has had removed from it in practically 
all instances the major portion of the 
higher boiling hydrocarbon components 
and consists of a mixture, usually 80 to 
95 per cent, of methane and ethane. Typ- 
ical examples of the composition of the 
vases before and after removal of the 
higher hydrocarbons are presented in 
Table 1. 

The extracted compounds, which are 
ultimately resolved into. such products 
as natural gasoline and liquefied petro- 
leum gas, are removed from the raw field 
vas for economic reasons and also be- 
cause such materials, even when present 
in small amounts, tend to cause operat- 


ing difficulties due to condensation in 
transmission lines. The natural gas of 
commerce is the residual gas resulting 
from extraction or treating operations, 
whereas the extracted liquefied gas prod- 
ucts, together with an approximately 
equal quantity of similar material re- 
sulting from the refining of crude oil, 
constitutes an important complementary 
fuel material known to the trade as LPG 
(liquefied petroleum gas) or “Bottled 
Gas.” This distinction between raw field 
gas, residual or so-called pipe line gas, 
and liquefied petroleum gas must be 
maintained in the examination of natural 
gas statistics for the reason that many of 
the current uses and potential uses are 
limited to one or another of these prod- 
ucts. As an example, most of the current 
chemical uses of gas are based on lique- 
fied petroleum gas as the raw material. 

Present consumption rates of natural 
gas are at an all time peak as will be 
noted from the statistics of Table 2 which 
are presented graphically in Fig. 1.°: ** 
Undoubtedly, the wartime peak of in- 
dustrial activity is responsible for at 
least a portion of the increase noted for 
the last several years. 

Industrial use includes all gas con- 
sumed in industrial establishments as 
fuel, as a source of power, and as a me- 
dium for the maintenance of controlled 
furnace atmospheres. It does not include 
the fuel consumed in commercial estab- 
lishments, which volumes are included 
in the totals for domestic and commer- 
cial fuel. Industrial use also includes the 
small amounts of gas that enter chem- 





*Numbers refer to bibliography. 








TABLE 1. Composition of natural gases before and after removal 
of higher hydrocarbons. 
(Volume per cent) 











Texas Panhandle gas Erath, Louisiana gas 
Constituent 
Before After Before After 
Nittoneats Mile GUNOE MUONUD, 3. 553 bn dna cc cisniencceccccenes 8. 8.8 0.6 0.6 
SUMS oc hhc Cc cy wee SATA oie a ew aln Reeew eae 80.1 82.6 92.8 95.0 
TE Fa Tah a ered Salita or ems prt ogee 5.9 6.1 3.5 3.4 
OTT ee reer eee ee 3.4 2.5° 1.4 1.0* 
RS ho cg oa lo a Se ee RAE Ee ord ever os P wae 1.4 <6 0.8 
ER Do he a Stinson a Oa bm eos a ORIEN 0.4 0.2 
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*Propane and higher boiling hydrocarbon. 














TABLE 2. Annual consumption of natural gas in the United States, 
1935 to 1944, inclusive. 
(Millions of cubic feet) * 














| 
Domestic and , Carbon black 

Year Industrial§ commercial | Field plants Total 

1935 674,213 413,685 580,414 241,589 1,999,901 
1936 803,660 454,969 618,468 283,421 2,169,518 
1937 921,402 489,234 651,320 341,085 2,403,041 
1938 827,878 | 482,068 | + —-659,203 324,950 2,204,097 
1939 1,127,255 509,487 | 680,884 347,270 2,664,896 
1940 1,178,862 | 578,290 711,861 68,80 2,837,815 
1941 1,371,902 | 586,911 | 686,158 365,377 3,010,348 
1942 1,544,773 682,140 721,063 5,533 3,283,509 
1943} 1,820,143 745,000 ,000 315,600 3,640,743 
1944} 1,898,143 | 810,182 792,000 328,200 3,828,525 





*Marketed production only. Data for the years 1935 through 1943, inclusive, from “Minerals Yearbook,” U.S. De- 


partment of the Interior, Bureau of Mines. 


tReported by Bureau of Mines with the statement that the data are subject to revision. 


tEstimated. Based on “Monthly Summary of Gas Company Statistics,” issued April, 1945, by the Statistical Bureau 
of the American Gas Association, adjusted to give the above figures, which are believed to be in line with the rates of in- 


crease indicated by the previous Bureau of Mines data. 


§Includes petroleum refineries, electric power plants, cement plants, chemical use and other industrial use. Gas con- 


sumption in electric power plan 





ts includes natural and other fuel gas impossible to segregate. 
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ical operations. No satisfactory informa. 
tion exists regarding the exact amounts 
of gas entering the chemical field but, 
from available figures on the total pro- 
duction of organic chemicals, it can be 
concluded that the amounts so used are 
trivial in terms of total gas demand. 

The volumes shown in Table 2 for do- 
mestic and commercial purposes cover 
fuel used principally for heating in do- 
mestic and commercial establishments. 
“Field” use of natural gas represents 
that used in field operations, which in- 
cludes the generation of power for drill- 
ing, reconditioning and pumping wells, 
and other purposes. Volumes designated 
as “Carbon Black Plants” require no 
further explanation. Using the 1944 fig- 
ures as a basis, it appears that about 50 
per cent of the total volume of gas was 
used in industrial operations of various 
kinds, about 20 per cent as domestic and 
commercial fuel, another 20 per cent in 
field uses at the source of the gas, and 
the balance, about 10 per cent, in the 
carbon black industry. 

As the primary demand for natural 
gas is for fuel use, it will be of interest 
to examine briefly some statistics on the 
percentages of the total energy repre- 
sented by the B.t.u. contents of our prin- 
cipal fuels. In Figs. 2 and 3, we have re- 
produced some informatoin from Field- 
ner’s studies *: 1° and subsequent data 
on fuels and water power for the years 
1942 through 1944. All data are taken 
from published statistics of the U. S. Bu- 
reau of Mines® except the 1944 data for 
water power and coal, which were ob- 
tained from the March 1945 “Survey of 
Current Business.”® As will be noted, 
the only fuel showing a decrease, in 
terms of the percentage of the total en- 
ergy, is coal. In Fig. 2, the data are pre- 
sented in terms of total energy content 
from each source, whereas in Fig. 3 the 
proportion of energy content supplied 
by each source is shown. If the depres- 
sion years of the early ’30’s are ignored, 
it will be noted that the total B.t.u. con- 
tent from all sources has been rising 
steadily. On the same basis, it will be 
noted that total B.t.u. content from coal 
has climbed back to its pre-depression 
level. The consistent increases in energy 
content from natural gas and petroleum 
are also of interest. 

As the increase in energy consump- 
tion was far more rapid than the increase 
in population during the period 1900 to 
1944, variations in the amount of energy 
per capita were computed. It is interest- 
ing to note that the total energy per in- 
habitant in the United States in 1944 was 
approximately 21% times that in 19090. 
Likewise, total energy for 1944 was ap- 
proximately 114 times that for 1929. As 
seen from Figs. 2 and 3, natural gas and 
petroleum have shown a relatively steady 
increase in quantity of energy; on the 
other hand the total B.t.u. content of 
coal produced in 1944 exceeded, for the 
first time, its all time peak, which was 
established in 1918. 

The increase-in total energy made 
available by the production of natural 


(Continued on Page 164) 
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TABLE 3. U. S. natural gasoline 
production, 1935 to 1944, 


inclusive 





Natural gasoline produced annually, thousands of 





Year* Bbl. “Gal. 

1935 39,333 1,651,986 

1936 42,770 1,796,340 

1937 49,177 2,065,434 

1938 51,347 2,156,574 

1939 51,650 2,169, 

1940 55,700 2,339,400 

1941 64,017 2,688,714 

1942 64,904 2,725, 

1943 66,029 2,773,218 

1944 72,174 3,031,308 

*Data for years 1935 to 1942, inclusive, from “Minerals 
Yearbook,’ U. 8. Department of the Interior, Bureau of 

s. Data for 1943 and 1944 from “Mineral Industry 


Mine 
Survey,”’ U. S. Department of the Interior, Bureau of Mines 
monthly natural gasoline report NGR-944a-120, February 
22, 1945, with the statement that data for 1944 are subject 
to revision. 
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gas and petroleum is traceable almost en- 
tirely to the development of adequate 
pipe lines and to the uses of petroleum 
that have resulted from the development 
of automotive transportation. It is quite 
probable that an appreciable proportion 
of the pronounced increase shown for 
natural gas and petroleum is traceable 
to taking full advantage of existing in- 
vestments, in production, processing, 
transportation, and distribution facili- 
ties. For example, underloaded pipe lines 
ire. a strong incentive for developing 
markets or procuring loads that will re- 
sult in utilizing the full capacity of ex- 
isting systems. 

It should be mentioned that both nat- 
ural gas and petroleum, as a result of 
their advantageous physical form, have 
an inherent tendency to yield a higher 
thermal efficiency than coal. Improve- 
ments both in equipment and in method 
of handling coal have produced phe- 
nomenal improvements in thermal ef- 
ficiency since 1900. For example,’ the 
consumption of coal per kilowatt hour 
has been reduced from 7.05 Ib. in 1899 
to less than 0.8 lb. of coal per kw-hr. in 


recent years, in the more efficient plants. 

Returning to Table 2 we note that 
whereas natural gas is used most exten- 
sively for fuel purposes, the carbon 


‘black industry is the next largest con- 


sumer of natural gas. This outlet, which 
is near the source of gas supply, is of 
interest to the gas industry, for it usually 
exists only in the absence of adequate 
pipe line facilities. The history of carbon 
black manufacture has been that this op- 
eration is discontinued when fuel pipe 
lines become adequate to handle the gas. 
The quantities of gas consumed testify 
to the importance of carbon black even 
though it is often regarded as a transient 
use, subsidiary to the fuel use. 

Some consideration should also be 
given to the volumes of natural gasoline 
consumed since these are a part of raw 
natural gas. In Table 3°: ° the produc- 
tion statistics of natural gasoline are 


presented. The natural gasoline product . 


itself is of no direct interest to the gas 
industry because its chief outlet is as an 
ingredient of motor and aviation gaso- 
lines, but a large volume of pipe line 
quality natural gas has been made avail- 
able to the gas industry as a result of 
natural gasoline plant operations. 

The consumption statistics* for lique- 
fied petroleum gases are presented in 
Table 4. It will be noted that the prin- 
cipal uses are for fuel and that only 
16.8 per cent of the 1944 gallonage 
found its way into the chemical outlets. 
These estimates do not include the bu- 
tane and butylenes used in the produc- 
tion of synthetic rubber or of similar 
products used in the manufacture of 
100-octane gasoline. 

In Table 5 and Fig. 4, the 1944 mar- 
keted production data® *! for different 
fuels are presented along with certain 
other materials for comparison. The 
combined tonnages of petroleum, lique- 
fied gas, and natural gas are equal to 
about 51 per cent of the coal tonnage. 


FIG. 2. Energy content of the minerals and water power used to supply 
annual demand. 
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FIG. 3. Propoxuon of energy content 
of the minerals and water power used 
to supply annual demand. 


The tonnage represented by natural gas 
alone is about 14 per cent of the coal 
tonnage. While total non-coal tar or- 
ganic chemicals amount to only about 
5 per cent of the natural gas tonnage, 
only a minor portion of this quantity was 
of natural gas origin. Few people are 
aware of the tremendous tonnages rep- 
resented by gaseous fuels. 

@ Future prospects for natural gas. 
Various social, political, and economic 
factors, in addition to such items as form 
utility and place value, investments in 
existing facilities, and future technical 
developments will exert their influences 
in varying amount on future gas utiliza- 
tion. Politically, subsidies and taxes 
could markedly influence the use of nat- 
ural gas. The subsidies granted for dis- 
tribution of electric power through the 
Rural Electrification Administration have 
not had a counterpart to date in natural 
gas or hydrocarbon fuel distribution. 
On the other hand, the taxes on motor 
fuel in some instances now exceed the 
selling price of the motor fuel at the re- 
fineries. Through such taxation, it is 
possible to retard new developments or 
conversely through subsidies of one 
form or another it is possible to bring 
into being at an earlier date operations 
that would normally be considered un- 
economical. For example, synthetic rub- 
ber was a war justification. In my opin- 
ion, the influence of Government, 
through both subsidies and taxes, will 
be far greater than any other single fac- 
tor on the future production, distribu- 
tion, and utilization of fuels. 

Inasmuch as coal, petroleum, liquefied 
petroleum gas, and natural gas are in a 
sense different forms of carbon, it be- 
comes obvious that, in many potential 
applications of these materials as fuel, 
the form value may markedly influence 
the economic justification for their use. 
These physical forms (solid, liquid, and 
gaseous states) are important factors 
in determining the amount of investment 
necessary for production, transporta- 
tion, and utilization of these materials. 
Similarly, proximity to existing supplies 
of gas, oil, or coal, especially when such 
fuels are available part of the time on an 
incremental cost basis, may result in 
uses based primarily on place utility. In 
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steam lines, turbine or bleeder make-up, pump discharge pressure 
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such cases, comparative costs on a B.t.u. 
basis alone may not be the decisive 
factor. 

The importance of existing invest- 
ments in producing, manufacturing, and 
transportation facilities must be consid- 
ered also. Underloaded gas transporta- 
tion systems may be used to transport 
additional volumes of gas at very low 
costs since in such instances the only 
extra costs incurred are those for han- 
dling the additional volumes (the so-call- 
ed incremental costs). In marketing of 
all types of fuel, intermittently available 
supplies can be sold at abnormally low 
rates, still realizing attractive profits. 
Such underloaded facilities may be em- 
ployed to handle additional quantities of 
fuel or raw material for the normally 
less attractive markets or they may be 
used to support a new development. For 
example, in specific cases processing 
facilities for natural gas and natural 
easoline may enable one to lower overall 
costs of operation of a Fischer-Tropsch 
process for producing liquid fuel from 
natural gas. Likewise some war facilities 
may become useful in reducing invest- 
ments for fuel distribution. 

Faced with these important back- 
sround factors. none of which can be 
ignored, the future possible outlets for 
natural gas constitute an_ interesting 
field for conjecture. As the primary use 
of natural gas has been as a fuel, and 
since. in this application there has been 
and apparently will continue to be a 
steady and uninterrupted increase in the 
volumes so utilized, the most immediate 
prospect is one of domestic and indus- 
trial load building. - 

For the last 10 years® the domestic 
natural gas load (home use) has shown 
a consistent increase. During this period 
this load has increased 87 per cent. The 
increase in 1944 over 1943 was 9.4 per 


cent. During the last year the increase 
in number of customers* was 2.8 per 
cent. This greater percentage increase 
in gas load than in number of customers 
illustrates the generally accepted theory 
that natural gas is gaining in acceptance 
by its present users. One can immediate- 
ly recognize the stability and strength 
of this load. ‘ 

At the end of 1944 there were 8,578.- 
000* domestic users of natural gas, the 
number having increased 16 per cent 
since 1935. 

An increasing domestic gas load can 
be expected as our population turns 
away from the many inconveniences and 
deficiencies of outmoded heating appli- 
ances. Expansion into the fields of gas- 
fired refrigeration, home freezers for 
quick-frozen food storage, space heating 
and water heating offer additional pos- 
sibilities as domestic load builders. In 
some localities, even domestic air condi- 
tioning is now being commercialized. 
However, gas will have competition for 
the expanded, domestic load, with the 
chief competitor in the fields of domes- 
tic refrigeration, cooking and water 
heating continuing to be electricity. It 
can be expected also that the use of 
the complementary fuel. liquefied petro- 
leum gas, will be greatly extended in 
she domestic field, primarily in sub- 
urban areas and in localities where gas 
distribution facilities are not available. 
It is also expected that the use of the 
coal and fuel oil for general house heat- 
ing in well-designed and efficient equip- 
ment, operating with a new high stand- 
ard of cleanliness, will show a decided 
increase and may ultimately arrest the 
trend toward the use of gas for this pur- 
pose. 

The prospects for natural gas as an 
industrial fuel over the next several 
years appear to be bright, for we are 








TABLE 4. Marketed production of LP-gas. 


’ 











Total sales Distribution, 1000 gal. annually 
] 
Gal Percent | Domestic | Per cent | Ind. and | Per cent Gas Per cent | Chemical | Per cent 
inc. inc. { misc. | ine. mfg. ine. mfg. ine. 

122 223 | ; 

123 277| 24.4 

124 yt 36 : Sale of liquefied petroleum gas confined primarily to bottled gas business prior to 1928 
1925 Rua 

2 465} 15.2 

92 1,091; 134.6 

928 4,523) 314.6 | 2,600 ° 400 1,500 

929 9,931; 119.6 | 5,900 ,; 126.9 1,500 275.0 2,500 | 66.7 

130 18,017; 81.4 | 11,800 100.0 2,200 46.7 | 4,000 60.0 

931 28,770| 59.7 15,295 29.6 7,172 226.0 6,303 57.6 

932 34,115} 18.6 | 16,244 6.2 8,167 13.9 9,703 53.9 

33 38,931; 14.1 | 16,626 2.3 13,987 | 71.3 8,318 —14.3 

334 56,427; 44.9 | 17,681 6.3 | 32,448 | 132.0 6,298 , —24.3 

935 | 76,855| 36.2 | 21,380 20.9 | 47,894 | 47.6 7,581 20.4 
1936 | 106,652} 38.8 30,014 40.4 67,267 40.4 9,371 23.6 
1937 141,400} 32.6 40,823 36.0 62,610 " 11,175 19.3 26,792 

938 165,201; 16.8 | 57,832 41.7 62,694 | 0.0 12,386 10.8 | 32,299 20.5 
1939 | 223,580; 35.3 | 87,530 51.4 93,723 | 49.4 | 15,435 24.6 26,892 | —16.7 
1940 | 313,456) 40.2 134,018 53.1 | 124,482 | 34.5 | 20,285 31.4 34,671 | 29.0 
1941 | 462,852 7.7 220,722 64.7 172,669 38.6 25,255 24.5 44,206 | 27.5 
1942 | 585,440) 26.5 | 229,559 35.7 201,447 16.7 31,366 24.2 53,038 | 20.0 
1943 | 675,233) 15.3 | 339,380 | 13.3 | 242,978 20.6 37,519 19.6 55,356 | 4.4 
1944 | 905,600) 34.1 438,552 29.2 | 267,295 | 10.0 47,768 27.4 | 151,985 | 175.0 





“Not comparable due to segregation of chemical manufacturing. 
Remarks: In the table “Total sales” for all years was obtained from U.S. Bureau of Mines reports. “‘Distribution”’ 


r the years 1931 to 1944, inclusive, was obtained from the same source. The total sales volume includes all liquefied 
petroleum gases (propane, butane, and propane-butane mixtures) when sold as such. It includes the sale of pentane when 
sold for any purpose other than motor fuel blending. It does not include butane when blended with heavier petroleum 


actions for motor fuel purposes. Intercompany sales transactions such as purchases of liquefied petroleum gases by one 


mpany from other companies and then resold as liquefied petroleum gases, have been eliminated in order to avoid 
\uplication of sales figures. The data do not reflect sales of liquefied petroleum gases used directly by the producer at the 
point of production, for fuel, polymerization, solvent dewaxing, etc. Neither do the figures include sales of hydrocarbons 
to plants manufacturing synthetic rubber or aviation gasoline or their components. 











undoubtedly entering a period of « .. 
treme industrial activity. From a more 
distant viewpoint, however, the exte- 
sion of natural gas use does not appe ir 
probable’ in those applications where tive 
cost per heat unit is the prime factor. 
Those industrial loads where uniformity 
of fuel and close control of heating op.- 
erations are of more inmportance than 
the cost per heat unit will undoubtedly he 
retained by natural gas and liquefied pe. 
troleum gas. and some further exten- 
sions can be expected. 

The production of carbon black from 
natural gas is, and probably will con- 
tinue to be, a transient use for this raw 
material confined mainly to the early 
life of gas fields and to those fields where 
pipe line outlets for fuel gas are in- 
adequate. The present use of gas for 
carbon black manufacture may be ex- 
pected to decrease gradually in favor 
of the more profitable fuel markets. Of 
interest in this connection is the recent 
development on a commercial scale of 
an extremely flexible carbon black proc- 
ess that employs fuel oil and other liquid 
hydrocarbons as the starting material 
and produces a much wider variety in 
quality of blacks than is possible by oth- 
er well known processes. The success 
that the product of this process has met 
in various carbon black applications 
gives us reasonable assurance of a 
source of carbon black when gas no 
longer will be available for its produc- 
tion at prices that will enable its present 
wide use. 

Much publicity has been given the 
postwar possibilities of chemicals, par- 
ticularly the organic chemicals. As the 
organic chemicals are “carbon chemi- 
cals,” it follows that petroleum, natural 
gas, coal, agricultural and forest prod- 
ucts are the primary raw materials. Ex- 
tensive progress has already been made 
in the manufacture of chemicals from 
petroleum. and a substantial part of 
this progress has been accomplished by 
companies interested more in chemicals 
than in petroleum products. Strictly 
speaking, all compounds are chemicals, 
but the petroleum industry is rapidly 
beginning to think of chemicals as all 
of those new products from petroleum 
that are not used as fuels or lubricants. 

As the principal products of the pe- 
troleum industry are fuels and lubri- 
cants, the majority of oil companies 
have, until recent years, directed their 
chemical research primarily to the manu- 
facture of these products. Consequently, 
the majority of the new processes de- 
veloped in the refining industry have 
heen based to a steadily increasing de- 
gree on chemical reactions. Obviously, 
the introduction of chemical knowledge 
in refinery technique will intensify the 
interest of refiners in the manufacture 
of chemicals, but more important than 
this is the abundance and variety of 
chemical raw materials resulting from 
the production and processing of oil and 
natural gas. Furthermore, many of the 
hydrocarbon raw materials available in 
the petroleum industry are in effect by- 
products of the many processes that are 
used by the refining industry, and for 
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During the last century, when the now ordinary valve types 
were being originated and patented, Pratt and Cady con- 
tributed, among others, such items as the slip-on disc for 
globe valves and the swing type of check valves. d'Este 
originated the piston internal pilot controlled regulator. 
This activity continuing to present times is illustrated by 
the bar stock valves originated by Reading-—Pratt and Cady. 


And when early in this century, a need developed for a valve 
material other than brass and iron and the available steel 
castings proved inadequate, Reading specialized and pio- 
neered in the development of the art of producing steel 
pressure castings. That development has been continuous, 
particularly as the requirement for alloy steels has 
appeared and increased. 


The way to better valves is to continue development. 
Reading Cast Stee| Valves and Fittings ©¢ Pratt & Cady Brass and Iron Valves 


d’Este Automatic Regulating Valves ¢ Helicoid Pressure Gages 
READING-PRATT & CADY DISTRIBUTORS IN PRINCIPAL CITIES 


READING-PRATT & CADY DIVISION 


AMERICAN CHAIN & CABLE 





THE PETROLEUM ENGINEER, January, 1946 167 





this reason they are ordinarily cheaper 
than raw materials from other sources. 
These facts are going to be important 
factors in the further development of 
chemicals from petroleum or natural 
gas. 

In Fig. 5 is shown a skeleton diagram 
of the hydrocarbon family. The diagram 
presents the manner in which the chem- 
ist classifies the hydrocarbons and shows 
where they are found or produced. 

In considering the manufacture of a 
chemical, the “conversion” state of the 
raw material to be used in the process 
is an important economical factor. All 
other things being equal, the less the 
number of steps through which the 
chemical raw materials must pass be- 
fore emerging as a finished chemical 
product, the simpler and more economi- 
cal will be the manufacturing process. 
\n example of the manufacture of gas- 
oline from coal will illustrate this point. 
Suppose we desire to make gasoline and 
we have two sources of raw material 
available; namely, coal and crude oil. 
Gasoline is a hydrocarbon liquid. If we 
manufacture gasoline from coal, we 
must first convert coal to a hydrocarbon 
liquid by a very complicated and very 
costly process known as hydrogenation, 
in which the cost of making hydrogen 
alone is a very important factor. After 
we make the liquid hydrocarbon mix- 
ture from coal by the costly process just 
mentioned, we must then do the same 
thing as is done with crude oil, that is, 
separate it into the desirable and unde- 
sirable fraction and subject it to any fur- 
ther necessary processing. Thus it is 
easily seen that petroleum as a source of 
gasoline, process-wise, is two steps 
ahead of coal, which must be converted 
into synthetic crude oil by two steps: 
First, that of monufacturing hydrogen 
and, second, that of hydrogenating the 
coal. A similar line of reasoning applies 
to natural gas as a preferred raw mate- 
rial, as comvared with coal, for nroduc- 
ing liquid fuel by the Fischer-Tropsch 
process. 

The manufacture of chemic7ls from 
oil and natural gas is certain to increase, 
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FIG. 4. Marketed production statistics of fuels and related materials for 1944. 


and the petroleum companies will un- 
doubtedly place more and more empha- 
sis on this activity. The manufacture of 
chemicals, as compared with the manu- 
facture of fuels and lubricants, however, 
calls for a different type of operations, 
characterized in particular by small 
quant'ties, higher investments, higher 
costs, higher research budgets, a higher 
degree of technical skill, and a higher 
obsolescense of process and product: 
that is. shorter life of process and prod- 
uct. Considering these differences, it is 
evident that the petroleum refiner may 
find it more expedient to manufacture 
intermediate raw materials for the 
chemical companies than to manufacture 
the finished chemicals. This is a pro- 
cedure that is already being followed to 
a great extent. Many of the chemical 
companies have located their chemical 
plants adjacent to refineries on account 
of the cheap and abundant supply of by- 
product raw materials and on account 
of the widespread location of refineries 
throughout the United States, which af- 








TABLE 5. Mark-ted production ef fucls and relat~d rmateals for the year 1944. 








Weight, thousands 
of short tons 











Total coal, anthracite and bituminous* 683,315 
Petroleum, total crudet............. 257.198 
eres 92.555 
og eee ee 92,232 
Carbon in produced natural gas®..... 69.416 
Total organic chemicals’............ 7,090 
Non-coal tar organic chemicals... ... 5,000 
Liquefie 1 petroleum gas®............ 2,160 
Carbon black*. Poet tae enews 400 








Heat value, Volume 
trillions of B.t.u.'s 
Billions of cu. ft. | Thousands of bbl. 

17,967 ee Re 
10,066 — 1,677,744 

4,115 3,829 ee 
Cisse er 732,000 
41,667 
ieard Set 29,762 
89 29 21,562 








*March 1945 “Survey of Current Business.” U. S. Depart nent of Commerce Bureau of Foreign and Domestic Com- 
merce. Assuming for anthracite 13,600 B.t.u. per lb. and for bituminous 13,100 B.t.u. per Ib. 


+Mineral Industry S irveys, U. S. Department of Interior Bureau of Mines, December, 1944 issue. Assuming 7.3 Ib. 


per gal. and 6,000,000 B.t.u. per bbl. 


tFrom Table 2. Assuming 48.35 Ib. per M. cu. ft. and 1075 B.t.u. per cu. ft. 


$Assuming 2,000,000 bbl. a day, density 6 Ib. per gal. 


*Assuming carbon content of natural gas 75 per cent by weight. 
"Based on data from Chem. & Mat. Eng. 52, 130 (1945). Assuming 8 Ib. per gal. 

Includes chemical products of agriculture, products prepare from calcium carbide, petroleum chemicals, liquefied 
gas chemicals, and chemical derivatives of natural gas. Does not incluje chenicals produced for use in aviation fuel or 
explosives and other chemicals made at government or Inance plants or private units producing under ordnance control. 
Data from Chem. & Mae:. Eng. 52, 130 (1945). Assuming 8 Ib. per gal. 

*From Table 4. Assuming 4.77 Ib. per gal., 32 cu. ft. of gas per gal., and 98,000 B.t.u. per gal. 
*Calculated on the basis of 800,000,000 Ib. of channel and furnace black, Mineral Market Report No. MMS, U. S. 


Department of the Interior, Bureau of Mines, June 26, 1945. 
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fords another economic advantage, name- 
ly. that of nearness of raw material to 
the markets for the finished chemical 
products. This is a trend that no doubt 
will continue until other economic fac- 
tors change the picture. 

With the exception of synthetic fuels 
used primarily in aviation gasoline, the 
largest recent interest in the chemical 
field has been in synthetic rubber. The 
production of this material in 1944 was 
about 750,000 tons. Other products now 
manufactured in appreciable volumes 
from petroleum and natural gas hydro- 
carbons include the familiar anti-freeze 
compounds, solvents, explosives, alco- 
hols, and a veritable host of derivatives 
that constitute starting materials for 
many other products. The viewpoint of 
the chemists on these various develop- 
ments is that the surface has barely been 
scratched and that further researches 
will bring quick results in the prepara- 
tion of new and useful chemical deriva- 
tives from petroleum materials. The pos- 
sibilities in the new field of synthetic 
plastics alone promise to make all the 
other petroleum chemical developments 
to date appear small by comparison. 

Lest the impression be left that the 
chemical field is an unlimited one so 
far as market outlets for large volumes 
of raw materials are concerned, it is well 
to point out how relatively small such 
outlets generally are for these raw ma- 
terials. Thus it was calculated recently 
that the entire 1944 production of wood 
alcohol could have been produced from 
a single gas well of 15,000,000 cu. ft. 
daily capacity if near perfect conversion 
efficiencies were obtained. This means 
that the potential production, if realized, 
from only one of our larger gas wells 
would have completely supplied this 
whole market. Similarly, if all the 
ethane and ethylene present both in the 
gases at refineries and in raw natural 
gases during 1944 had been converted 
to ethyl alcohol (generally called grain 
alcohol), the production of ethyl alcohol 
would have amounted to about 8 times 
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PUMPING CORROSIVE LIQUIDS 


Type HBLC Worthite centrifugal pump... vertically split 
+... Capacities to 240 GPM... heads to 540 ft. 


Type CG Worthite centrifugal pump... open impeller... 
capacities to 3000 GPM... heads to 150 ft. Bulletin 
W-350-BIF. 











Type CQ Worthite centrifugal general-purpose pump... 
capacities to 600 GPM...heads to 130 ft. Bulletin 
W-350-B3F. 


Type HR centrifugal pump... capacities to 1800 GPM 
-+-heads to 900 ft.... temperatures to 800°F.... 
pressures to 750 PSI. 
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Worthington Corrosion-Resistant Centrifugal 
Pumps Cover the Broadest Range 


Throughout its long pumping experience, Worthington may prove to be the answer to your difficulty. 


has analyzed and solved many refinery corrosion and To learn whether there's more worth in Worthington, dis- 
abrasion problems. As a result, the corrosive liquid or cuss your problem with a Worthington Pump Applica- 
corrosive-abrasive slurry now troubling you can probably tion Engineer —without cost or obligation. Write Mtmete 
be successfully handled by a Worthington Centrifugal today or telephone the nearest of our 36 branch 
Pump. offices. Worthington Pump and Machinery Corpo- 


Most corrosive conditions fall within the range of — sation, Harrison N. J. 
standard Worthington Chemical Pumps. Worthite has 
also proved economical to use in severe corrosive-abrasive 
conditions. 

Worthite . . . a high-nickel, high-chromium, molyb- 
denum, low-carbon alloy steel . . . is widely recognized 
as giving maximum resistance to both corrosion and abra- 
sion. Worthite parts . . . valves, plugs, bars, etc... . 
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TABLE 6. Composition of typical 
Fischer-Tropsch products 
(Weight per cent.) 





Atmospheric Medium 
pressure proc- pressure proc- 
ess, percent ess, per cent 


Liquefied petroleum gas... 13 7 
eee 52 38 
Diesel oil nea 26 30 
Wax Pvndainata-sccaeats 9 25 








the total requirement estimated for 1944 
and 40 times the amount of ethyl alcohol 
produced in 1940. If the entire potential 
supply of normal butane in 1944 had 
been used to produce butadiene for the 
manufacture of synethic rubber. the 
amount of butadiene thereby manufac- 
tured, under present conversion efficien- 
cies, would have been 4 times its de- 
mand. sa 

Summarizing, it is interesting to note 
that the chemical uses today represent 
considerably less than 1 per cent of the 
total natural gas consumed, this volume 
being of about the same order of magni- 
tude as the unavoidable losses occurring 
under the most efficient operations en- 
countered in the best engineering and 
safety practices of the industry. using 
the most advanced technology. Thus the 
manufacture of chemicals does not 
promise to create any large volume of 
sales of natural gas. 

Another possibility of a new outlet 
for natural gas is in the conversion of 
dry natural gas into liquid fuel hydro- 
carbons by means of the so-called 


Fischer-Tropsch process. The large 
mass of information that has been ac- 
cumulated, as a result of research and 
development both here and abroad. per- 
mits a rough estimate of the process as 
a means of gas utilization. This process 
was developed in Germany where it was 
used mainly to synthesize liquid fuels, 
waxes and chemical raw materials from 
such available materials as brown coal, 
coke, low temperature coke and coke 
oven gas. Germany is reported to have 
produced 5,590,000'* bbl. of fuel an- 
nually by this process. The process com- 
prises the following steps: 

1. Conversion of the raw material to a 
water gas having a carbon monoxide 
to hydrogen ratio in the range of 1:1 
to 1:2 and containing no more than 10 
to 12 per cent inerts. 

2. Careful and thorough desulphuri- 
zation of the gas, usually in two stages. 

3. Synthesis of hydrocarbons by pass- 
ing the gas through a fixed bed of 
catalyst, usually cobalt or iron, at pres- 
sures up to 100 to 150 Ib. per sq. in. 
gage (medium pressure process). and 
temperatures in the range of 400°F. 
This is a highly exothermic reaction 
(7000 B.t.u. per Ib. of liquid product). 

4. Separation of the products. typical 
compositions of which are shown in 
Table 6. 

As the hydrocarbons produced in the 
conventional Fischer-Tropsch process 
are principally of a straight chain- 
paraffinic nature, the antiknock quality 
of the gasoline is poor, but the cetane 








TABLE 7. Efficiencies of gasoline production by Fischer-Tropsch process.!* 





Raw material to 


Raw material produce 1! bbl. of 


Therma necessary to 
produce | bbl. of 


1 bbl. of gasoline 


Therms contained in 


Percentage of fuel 
value of raw inaterial 





gasoline gasoline converted to gasoline 
"GE 1.380 Ib. 143.0 50.5 31.0 
MEUM, oc cawccesccstaices 505 |b. 119.5 50.5 42.3 
European design)........ (11,950 eu. ft.) 
I ooo orn c xa 65 8s6aia% 449 Ib 104.5 48.3 


Possible future design) . cs (10,450 cu. ft.) 


























TABLE 8. Costs of gasoline production by Fischer-Tropsch process.'* 





Investment per bbl. motor 
gasoline per day, 


Direct costs, including 
norina! overhead but 
excluding depreciation, 


Total costs, including 
normal overhead and 
10 per cent depreciation, 














dollars cents per gal. cents per gal. 
European design, starting from coal..... 7600 14.7* 19.2 
European design, starting from dry 
GERI, i oc bcs cGnacassioune 4750 6.0f 8.8 





*Coal at $2.75 per ton. 


tNatural gas at 5 cents 





per M. cu. ft. 














TABLE 9. Potential gasoline production from crude oil, natural gas, and 


coal reserves. 





Proved reserves* 


Estimated gasoline 
production, billion bbl. 


Years of gasoline supp!v at 
1940 rate of consuinptiont 





Crude oil Ee EN Aine hehe ccaew ee Ran 20 bil'ion bbl. 
140 trillion cu. ft. 


a 
Most suited for Fischer-Tropsch process. 1. ! 
3.2 trillion tons 


PRM sich cccinaagiocs spl e 6S isesace 





4 trillion tons 





10.0t 
11.7§ 


2100 .0§ 
2100.0§ 





18 
21 
3750 
3750 





*Data from Table 11. 


_ tAssuming that the rate of gasoline consumption remains constant, unaffected by increased efficiencies, and assuming 
that the efficiencies of conversion of crude oil and natural gas to motor fuel is unchanged. 


tAssume 50 per cent gasoline yield. 
$By Fischer-Tropsch process. 
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number of the diesel oil is high. The en- 
tire product can be handled readily in 
much the same manner as crude oil in 
conventional refining equipment to ob- 
tain products of desired specifications 
Some catalysts yield a different type of 
product, richer in gasoline of high oc 
tane rating. 

Although no commercial Fischer - 
Tropsch plants exist in this country, the 
U. S. Bureau of Mines did research on 
the process in 1928-1930 and resumed 
the work in 1944, primarily from the 
long-range viewpoint of utilization of 
solid fuels. In the last few years a tre- 
mendously increasing interest in the 
process has developed among oil and gas 
companies. This interest springs from 
the possibility of utilizing natural gas 
as a starting material. In this case, it is 
necess?ry to reform the natural gas by 
the well known hydrocarbon-water gas 
process, which is much cheaper and 
simpler than conversion of solid fuels 
to water gas, in the first step outlined 
above. Combustion of methane with a 
proper ratio of oxygen will also produce 
the synthetic gas. Subsequent steps are 
the same. 

The yield of gasoline by the process 
when methane is used as the raw mate- 
rial is estimated at about 4 gal. per M. 
cu. ft of gas. This gives us some indica- 
tion of the approximate overall efficiency 
of the process as currently practiced, for 
the yield figure would imply that only 
about 40 per cent of the heat content 
of the methane charged to the process 
would be recovered in the liquid prod- 
uct. Table 7 gives a comparison of yields 
from coal and from natural gas. 

It is readily seen that the conversion 
of coal is less efficient than the conver- 
sion of natural gas. Further research, 
however, may improve the efficencies. 

From 1000 cu. ft. of methane, allow- 
ing none for fuel requirements, it is 
theoretically possible to obtain about 
6.5 gal. of motor fuel. The fuel value 
of this 65 gal. of motor fuel would be 
about 75 per cent of the fuel value of 
the original 1000 cu. ft. of methane. 
Therefore, the maximum fuel value re- 
coverable is about 75 per cent. In prac- 
tice, however, even with 100 per cent re- 
action efficiency as above, some methane 
will be required for fuel purposes. Con- 
sequently, yields will always be less 
than 75 per cent of the fuel value of the 
methane used to produce it. Improved 
reaction efficiencies, and, particularly 
improved techniques of synthesis gas 
production will no doubt reduce the 
amount of gas required with the result 
that net yields as high as 4.5 to 5.0 gal. 
per M. cu. ft. may be obtained in large 
scale operations. 

For ever cent of cost per M. cu. ft. 
of methane with 50 per cent of the fuel 
value converted to gasoline, the raw ma- 
terial cost alone will be 14 cent per gal. 
of gasoline. 

The competitive position of natural 
gas with respect to coal as a raw ma- 
terial for Fischer-Tropsch type process- 
es in the United States will depend upon 
the relative economics, efficiencies of 


(Continued on Page 174) 
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MATHIESON ALKALI MAKES SYNTHETIC AMMONIA 
FROM NATURAL GAS UNDER 5000 LBS. PRESSURE 


The Mathieson Alkali synthetic ammonia plant 


at Lake Charles, Louisiana, uses ten Clark Steam- 
Engine-Driven Compressors. Gas composed of 
hydrogen and nitrogen is compressed from atmos- 
pheric to 5000 Ibs. pressure and then passed 
through a catalytic process which converts it into 
ammonia. 

This type of compressor unit can be built and 
installed faster and more economically than other 
types, an important factor in peacetime as it was 
in the war emergency. 

Write, phone or wire for full information. 


CLARK BROS. CO., INC., OLEAN, N. Y. 


One of the Dresser Industries 
New York * Tulsa * Houston * Chicago ° Boston 
Los Angeles * London °* Buenos Aires 

















FIG.5. Hydrocarbon classification and important sources. 
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utilization, and overall reserves of coal 
and natural gas available. Table 8 shows 
conservative published estimates of the 
relative cost of producing gasoline using 
coal and natural gas as the starting ma- 
terial. Costs for gasoline manufactured 
from natural gas as low as 5 cents per 
gal. have appeared in the literature, 
based on 10 per cent return on invest- 
ment and assuming certain favorable lo- 
cal conditions. At any rate. there is gen- 
eral agreement that gasoline from dry 
natural gas as a starting material is 
cheaper to produce than the same prod- 
uct from coal as the raw material. The 
raw material cost alone of coal per bar- 
rel of gasoline would probably average 
somewhat greater than the cost of nat- 
ural gas. For example, with natural gas 
at 5 cents per M. cu. ft., its cost per bar- 
rel of gasoline produced (10,450 cu. ft. 
per bbl.) is approximately $0.52. To 
compare favorably with this cost, the 
price of coal per ton would have to be 
about $0.77 on the basis of 1360 Ib. of 
coal per bbl. of gasoline produced. With 
natural gas at 10 cents per M. cu. ft. the 
equivalent price of coal would be $1.54 
per ton. On the basis of conservative 


published estimates, the synthesis proc- 
ess utilizing natural gas will not be able 
to compete with present refinery meth- 


ods utilizing crude petroleum until the 
price of crude reaches about $1.75 to 
$2.00 per bbl. On the basis of experi- 
mental data not yet confirmed by large 
scale commercial operations, gas may be 
competitive with crude oil under special 
circumstances. 

Table 9 shows the potential gasoline 
that could be produced from proved re- 
serves of oil, gas, and coal assuming 50 


per cent yield from crude oil by con- \5 


ventional refining process and conver- 
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sion of the natural gas and coal to gaso- 
line by the Fischer-Tropsch process. 
Although the conversion of natural 
gas may be important from the stand- 
point of augmenting raw materials for 
liquid fuel manufacture at costs not far 
from present costs, it cannot be consid- 
ered an ultimate solution of the ques- 
tion, In short, the utilization of natural 
gas for hydrocarbon synthesis repre- 
sents an “intermediate,” but important, 
process and as such has greater imme. 
diate interest than coal. Modifications of 
the Fischer-Tropsch process, using nat- 
ural gas will undoubtedly find useful 
applications, particularly where the proc- 
ess can be combined with other proc- 
esses or with existing facilities. The pro- 
duction of natural gasoline and the 
manufacture of chemicals afford oppor- 
tunities for such combinations. Without 
the economic advantages of such combi- 





nations, however, the available inform. . 
tion indicates that as a means of produ. - 
ing gasoline alone the Fischer-Tropsc! h 
process would not be competitive with 
present refinery operations, using crude 
oil as a raw material, under present 
prices. Moreover, the peak gasoline pro- 
duction from natural gas by the Fische:- 
Tropsch process will undoubtedly 
amount to only a minor proportion of the 
total gasoline supply of the nation. Our 
appraisal of the commercial possibilities 
of converting natural gas to liauid fuels 
on the basis of our own research and 
results reported by others, leads us to 
be more optimistic than is warranted 
by any conclusive published data. 

The intense interest during recent 
years by several oil companies promises 
to crystallize in the near future the com- 
mercial development possibilities of the 
Fischer-Tropsch process for conversion 
of natural gas in this country. The suc- 
cess of this development would bring 
new problems of intergrating it with the 
natural gasoline industry, with which it 
is complementary in that it affords an 
outlet for residue gas and for dry gas 
without a pipeline market, and with the 
natural gas fuel industry with which it 
promises to compete for that gas. Fur- 
thermore, the Fischer-Tropsch process 
has a very promising limited applica- 
tion to the synthesis of raw materials for 
synthetic lubricants, detergents, edible 
fats, solvents, aldehydes, alcohols, acids, 
etc., as practiced in Germany during the 
recent war. 

From the standpoint of conservation, 
it should be pointed out that the larger 
heat loss inherent in the Fischer-Tropsch 
process of producing motor fuel is avoid- 
ed by the direct use of natural gas as 
automotive fuel. Such use has received 
considerable attention in various for- 
eign countries where liquid fuel supplies 
were inadequate. A comparison of equiv- 
alent cost of natural gas and gasoline 
for motor fuel is given in Table 10. The 
high pressure gas lines passing through 
the most densely populated areas of the 
United States afford a means of solving 
part of the economic handicap for the 
usage of natural gas as direct motor 


FIG. 6. Natural gas reserves in the United States 
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AIR BLOWER-—FLUID CAT- 


ALYST This 4300-hp turbine-driven blower sup- 
plies combustion air for regenerating the dust catalyst used 
in Fluid Catalytic Cracking plants. 


FT. PHENOMENAL EXPANSION of catalytic cracking 
facilities for 100-octane gasoline found Ingersoll-Rand 
ready with developed and proven Turbo-blowers. Many 
of these are now in service...more are on the way. 

I-R Turbo-blowers totaling over 100,000 horsepower, 
will soon be in this service. These Turbo-blowers ee 
breathe life into the process, supplying combustion air , 4 aa 
for regenerating the catalyst. Certain catalytic crack- HoT GAS RECIRCULATOR 
ing processes require standard Turbo-blowers of the Certain catalytic cracking Processes réquire the recircula- 

ee tion of hot flue gases at high pressures. The unit shown 
type originally developed by Ingersoll-Rand for smelt- above was developed especially for this service. 
ers, furnaces, and agitation; others involve higher tem- ; 
peratures and pressures, and these have been promptly 
solved with new designs. 

This is another example of Ingersoll-Rand service to 
refineries — a unique service which includes the de- 
veloping and supplying of Reciprocating Compressors, 
Turbo-blowers and Centrifugal Pumps to keep pace 
with each new demand made by the ever-changing 


processes of the industry. 
Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 12-748 
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TCAN 


AIR BLOWER-—T.C.C. This turbine- 


driven blower supplies combustion air for regenerating the 
bead catalyst used in Thermofor Catalytic Cracking plants. 
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v GAS RESERVES (2) 
DEGOLYER 
CS JAN.1,1945 
TRILLIONS 
OF CU. FT. 
$ ARK 0.978 
CALIF 12.962 
COLO. 0.100 
KAN. 10.940 
LA. 17.212 
MISS. 0.952 
MONT. 1.224 
N.MEX 2.408 
¢ XAS as. On 
He 8.166 
0.628 
APPALACHIon 
AREA 5.000 
TOTAL 140.859 


FIG. 7. Distribution of the proved natural gas reserves. 
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9.20% 
71% 
fuel. Automotive vehicles using natural 


gas as a direct motor fuel require con- 
siderable investment in tanks and fuel 
feed systems, however, as well as in 
other additional facilities. Furthermore, 
motor-driven vehicles are not often con- 
fined to local services in restricted areas 
but depend upon widespread availability 
of fuel. For these reasons, one can ex- 
pect that the use of natural gas as a di- 
rect motor fuel will not be extensive. 

@ Fuel reserves. In the preceding dis- 
cussions we have assumed adequate re- 
serves of natural gas. We will now give 
this subject of reserves further consider- 
ation. Fig. 6 gives the estimated gas re- 
serves in the United States from Jan- 
uary 1, 1919, to January 1, 1945, inclu- 
\s seen in Fig. 7, Louisiana, Texas, 


sive. 
Oklahoma, and Kansas are credited with 
some 83 per cent of these reserves. The 


proved reserves of natural gas, petro- 
leum, and coal as of January 1, 1945, 
are presented in Table 1] 1}: 2- 13,14 jn 
terms of volumes, weights, and also on 
a thermal basis. 

Such reserve figures, it should be 
yointed out, do not take into account 
-he effect of future advances in the sci- 
‘nce of exploration and the advantages 
to be gained through deeper drilling, nor 
to the possible opening up of new 
areas, which will undoubtedly occur 
whenever the demand for new supplies 
becomes evident. The repeated forecasts 
made over the past 20 or 30 years indi- 
cating the early exhaustion of petroleum 
and natural gas deposits and the actual 
reserve history over this period are a 
good indication of how inaccurate such 
forecasts can be. In each instance, the 
new exploration activities, which result- 
ed from a persistently increasing de- 
mand, effected an increase in the proved 
reserves that are now greater than at 
any time in the history of the industry. 
lhe fact that such additional reserves 
could be found while the industry was 
engaged in supplying a peak. demand 
for gas and oil during the last world 
war period should give us some assur- 
ance that adequate supplies will be avail- 
able for all of our needs for many years 
to come. 
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Any discussion of reserves, of neces- 
sity, must be based on various assump- 
tions that may or may not appear rea- 
sonable. If we did not expect any new 
industrial developments and could con- 
sider our present fuel consumptions as 
constant, we could predict the expected 
life of petroleum and natural gas re- 
sources based on our past history. It has 
been frequently stated that our crude oil 
reserves will last only about 15 years at 
present rate of consumption. Using pres- 
ent crude oil production methods we re- 
cover less than one-third of the oil pres- 
ent in the reservoir; we convert less than 
one-half of that recovered oil into gaso- 
line; and we translate considerably less 
than one-fourth of the energy of that gas- 
oline into useful work. If we doubled the 
efficiencies of recovery of oil, doubled 
the yield of motor fuel manufacture, and 
finally doubled the efficiency of utilizing 





the fuel in the engine, we could make | 
bbl. of oil reserves last as long as 8 bbl. 
of oil reserves at the present rate of con- 
sumption. If this were done, our present 
known reserves of oil would last not 15 
years, as many have stated, but more 
than 100 years, as far as requirements 
of the internal-combustion engine are 
concerned. In my opinion there are more 
chances of research developing within 
the next 100 years entirely new sources 
of energy or using the available energy 
of present fuels in a radically different 
way, resulting in a surplus of crude oil, 
than there are that our petroleum re- 
sources will be exhausted in less than a 
century. The best answer to the prob- 
lems of magnitude and longevity of pe- 
troleum reserves is to be found in higher 
prices for crude oil and gasoline, which 
would not only result in the discovery 
of more crude oil reserves and promote 
the efficiency with which they are util- 
ized, but would also enable coal to re- 
gain its lost markets. 

If natural gas were used at the esti- 
mated 1944 rate of consumption our 
proved gas reserves would last a little 
over 35 years. Yet we know that a large 
amount of the gas used was sold at very 
low prices only because there was no 
higher price market available. There- 
fore, we can state quite assuredly that as 
higher price markets for natural gas are 
developed, or greater value is placed on 
this material, the low price markets such 
as carbon black, natural gas for power, 
and low price industrial uses will disap- 
pear. Such being the case, I am firmly 
of the opinion that our natural gas re- 
sources will not be exhausted prior to 
those of crude oil. 

Although there are many source ma- 
terials that could be used as petroleum 
substitutes, such as agricultural prod- 
ucts, oil shale, tar sands, and coal, there 
is yet no satisfactory substitute for pe- 


TABLE 10. Comparative raw material values for various motor fuel 
manufacturing costs. 





Natural gas to make gasoline 


| 
| 


Crude oil via present refinery 


Natural gas as a direct motor 





Motor fuel, via Fischer-Tropsch ’*, methodt, dollars per bbl. fuel{, cents per M. cu. ft. 
cents per gal. cents per M. cu. ft. | 

2.5 —7.3 0.40 22.2 

5.0 1.5 1.00 44.3 

7.5 10.3 } 1.60 66.4 

10.0 19.1 2.20 88.6 

12.5 27.9 2.80 110.8 

15.0 36.7 3.40 132.9 








*Includes normal overhead but excludes depreciation. Derived from data given on pages 35 and 58 of “Synthetic 
Liquid Fuels.” Hearing on Senate Bill No. 1243, Seventy-eighth Congress. (!5). 


tBased on crude oil and gasoline price data from Minerals Yearbook. 
tOn an equivalent cost per B.t.u. basis with motor fuel. Conversion factors. * 








TABLE 11. Proved reserves of natural gas, crude oil, and coal as of January 1, 1945. 





| 


Weight, 
thousands of 
short tons 
Natural gas*. 3,384,500 
Crude petroleumt. 3,135,000 
Coal (suitable for, Fischer- menenne 1,400,000,000 
Coal (all grades) ® + 3,178,000,000 


Heat value, Volumes 


trillions of | 
B.t.u. | Trillions of eu. ft. 
150,000 140 
123,000 j “ 
36,400,000 
66,534,000 





Millions of bbl. 





20,453 








*Reference (2) assume 1075 B.t.u. per cu. ft. and 48.35 lb. per M. cu. ft. 
tReference (1) assume 6,000,000 B.t.u. per bbl. and 7.3. Ib. per gal. 


tFrom Table 9. 


®As of January 1, 1942, reference (13). Corrected to an equivalent amount of coal, (2,559,000,000,000 tons) with a 


heating value of 13,000 B.t.u. per Ib. }°. 
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The first low-priced 
FULL VENTURI safety valve 
for oil field boilers! 


FARRIS Engineering Company has developed for the 
Petroleum Industry the lowest-priced Full Venturi valve 
on the market—bar none! This is the first time the Full 
Venturi port design—with all of its advantages — has 
been incorporated into a low-priced safety valve. 


The Full Venturi port design of the FARRIS valve #2755 
channels high-velocity steam to utilize kinetic energy to 
-the maximum. The Venturi port thus develops disc lift 
and discharge capacity much higher than ordinary port 
designs ... 


The FARRIS #2755 discharge capacities far exceed 
standard construction—just look at the size of the ex- 
panded outlet! The single blowdown ring enables easy 
field adjustment and maintenance. 


The spring is shielded from inside steam or vapors which 
might affect accurate popping .. . the spring being ex- 
posed for cooling and inspection. Four ribs protect the 
spring from external damage (2 of the cross ribs have 
been cut away in this view). And the test-lever has reverse 
action — for up and down pull — easily adapted for 
remote control if desired. 


If the FARRIS Safety and Relief Valve distributor nearest 
you has not yet been able to get sufficient deliveries of 
this new valve, write us direct. Why not investigate now, 
while this valve number (2755) is before you. 


FARRIS ENGINEERING COMPANY 
386 Commercial Ave., Palisades Park, N. J. 
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troleum in times of national emergency, 
due to the additional manpower and 
equipment that are necessary to utilize 
such substitutes during a national emer- 
gency. Petroleum is a convenient, high 
grade and valuable raw material that 
requires fewer operating steps, and less 
new facilities for converting it into other 
materials. For this reason, the intelligent 
use of petroleum resources in order that 
there may be adequate supplies for use 
in any national emergency, is essential 
in the national interest. The same is true 
of all our natural resources. We should 
insure and assure that we have access 
to all strategic war materials, not only 
oil and natural gas, but also rubber, coal, 
iron, copper, aluminum, zinc, chromium, 
nickel, mercury, uranium, etc. Failing 
to do so, we should, by means of research, 
develop satisfactory substitutes for such 
materials with a backlog of the minimum 
productive capacity essential for imme- 
diate full scale war necessities until ade- 
quate war production capacities are in- 
stalled. We should not repeat a mistake 
similar to that made with respect to rub- 
ber prior to World War II. 

We do not know what may be the dis- 
tant future quality of fuels and lubri- 
cants for the internal-combustion engine. 
Carbon and hydrogen regardless of 
source are potential raw materials. We 
should continue adequately to investi- 
gate all sources, including agricultural 
products and coal. Some of the results 
of the large amount of research now be- 


will in future years find useful applica- 
tion in the conversion of coal and agri- 
cultural products to fuels and lubricants. 
Therefore, the research on petroleum 
and natural gas is supplementing and 
complementing the research financed by 
the government on agricultural products 
and coal. This latter research has been 
prompted by the desire to find new and 
replaceable resources of liquid fuels for 
the internal-combustion engine. The gov- 
ernment research program in petroleum 
should be expanded since it is obvious 
that the result of such research will find 
earlier application and thereby serve to 
prolong the life of our petroleum re- 
serves; and to such an extent serves the 
same purpose as research work on the 
conversion of agricultural products and 
coal which, by all means, should be con- 
tinued. It may come as a surprise to 
some that for at least the next 20 years 
the petroleum and natural gas indus- 
tries will in all probability be the pri- 
mary beneficiary of any such research 
work on conversion of coal and agricul- 
tural products for the reason that these 
industries will undoubtedly be able to 
more economically utilize a greater por- 
tion of the results of such research in the 
manufacture of more and better fuels 
and lubricants. 


Bibliography 
1. Data published by American Petroleum In- 
* stitute. 
2. “Estimate of U. S. Gas Reserves.” State- 


ment of E. DeGolyer to Senate Committee 
on Investigation of Petroleum in Relation 





3. ‘Fuels of Today and Tomorrow,” by Ar: 
C. Fieldner, ASTM 40th annual meetir 
Waldorf-Astoria Hotel, New York Cir 
June 28, 1937. 


4. Mineral Industry Surveys, U. S. Depa::- 
ment of Interior, Bureau of Mines Mine; 3] 
Market Report No. MMS 1340, August }:, 
1945 


5. Mineral Industry Surveys, U. S. Depar:- 
ment of Intcrior, Bureau of Mines Month! 
Natural Gasoline Report No. NGR944a-120), 
February 22, 1945. 


6. Minerals Yearbook, United States Depart- 
ment of Interior, Bureau of Mines, 1937 + 
1943, inclusive. 


7. “Monthly Summary of Gas Company Sta- 
tistics,” by the Statistical Bureau of the 
American Gas Association, April, 1945. 


8. Annual statistics of the natural gas utility 
industry in 1944. AGA Statistical Bulleti» 
No. 59, October, 1945. 


9. Survey of Current Business, United States 
Department of Commerce, Bureau of For- 
eign and Domestic Commerce, March, 1945 


10. Recent Developments in Fuel Supply and 
Demand by Arno C. Fieldner, U. S. Depart- 
ment of Interior, Bureau of Mines, Infor- 
mation Circular No. 7261, November, 1943. 


ll. “Synthetic Organic Chemicals,” Chem. & 
Met. Eng. Vol. 52, No. 2, p. 130, February, 
1945. 


12. Unpublished data, Phillips Petroleum Com- 
pany. 


13. “Synthetic Liquid Fuels.”” Hearings before 
a subcommittee on public lands and surveys, 
United States Senate, Seventy-Eighth Con- 
gress, First Session on S. 1243, U. S. GPO 
Washington, D. C., 1944. 


14. “Our Natural Gas Reserves” by Lyon F. 
Terry, Natural Gas Spring Conference, 
AGA, French Lick Springs, Indiana, May 
12, 1944. 














ing conducted by the petroleum industry to the National Welfare, Washington, D. C. kk 
BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 
CENTRIFUGAL RECIPROCATING 








ESTABLISHED 869 


DEAN BROTHERS PUMPS /NC. 


/NDIANAPOLIS /ND. 
529 W TENTH St. 








4115C 




















BRANCH OFFICES: NEW YORK HOUSTON 











178 


THE PETROLEUM ENGINEER, January, 1946 






















creep rote te 


RUGGED, COMPACT, unre oust ctanding Fences 


b eases oy | 7 | 


D Fp FN p A B IF / MURPHY UNIT ‘INJECTOR = Tocco hardened crankshaft | 


24-volt electric starting = Hydraulic Servo-type 











; - governor 
To make every power-job a profit-job, Redes POE . 
specify MURPHY DIESELS . . . for I leating tin ee 
pate heavy-duty equipment, or to convert Janes ne -.: Safety control 
present power for better performance foe as eR 10 | 
and economy. Sound engineering and pages , Commheantion: chamber _ : Oil cooler 
rugged construction, relatively light | oe s ae - 
weight and compactness with heavy-duty eon ae lila Ae Uk cotled wlikens 
ability and long, trouble-free service anal bocce precision 
life, have won MURPHY DIESELS ane eae 
their reputation for dependability. : 6 eae ged Se Pe Se ag 
Through steel tie-bolts wi 
_ : : Compact, relatively light 
— Murphy Diesel Model ME-6, in weight 





135 H. P. continuous, 24- 
© =. hourduty, full Diesel engine. 












14 
Heavy-duty, rugged 
construction, for economy 
in maintenance and 
_ Operation .. . no premium 
priced fuel required - 


WRITE FOR BULLETIN 


MURPHY DIESEL COMPANY 


5343 West Burnham Street * Milwaukee 14, Wisconsin 
TULSA BRANCH: 416 South Detroit Avenue, Tulsa 3, Okla. 






bRMA AA NE1D-PROVEN Poeun” 


THE PETROLEUM ENGINEER, January, 1946 


PATROLLING NATURAL GAS 
PIPE LINES BY AIRPLANE 


By A. W. SOMMERVILLE* 


Mississippi River Fuel Corporation 


T uc patrolling of pipe lines by air- 
plane has become quite a common prac- 
tice in recent years. In fact, just prior 
to and since the end of World War II 

it appears that al- 
| EXCLUSIVE | most all the large 

pipe line companies 
have become interested in this type of 
patrol. We believe this to be due in large 
part to three factors: First, the whole 
world has become more air-minded; sec- 
ond, the scarcity of manpower, and third, 
the necessity for covering the lines more 
frequently and more quickly than is pos- 
ible by the older methods. 

The Mississippi River Fuel Corpora- 
tion was one of the pioneers in patrol- 
ling its line by airplane,’ having used it 
successfully for a period of 16 years. 
Recently we have had numerous in- 
guiries from pipe line companies con- 
cerning this method of patrol. Therefore, 
we are pleased to accept this invitation 
from The Petroleum Engineer to impart 
to the industry such information and ex- 
perience as we may have gained. May 
we warn you in advance, however, not 
to overlook the fact that conditions dif- 
fer very materially on each project, and 
that a certain method used successfully 
on one might not be practicable on oth- 
ers 
Since the very beginning of the pipe 
line industry many years ago, it has been 
necessary to devise various ways and 
neans of patrolling the lines. Over the 
years this has been accomplished by 
foot, horseback, boat, automobile in later 
ears, and finally the airplane. The war 
just ended developed two new methods, 
namely, the jeep and the combination 
land and water duck or duckling. Both 
of these new methods have very good 
possibilities and will no doubt find their 
way into the overall set up, not as alter- 
nates or substitutes for the airplane, but 
rather as intricate parts of the patrol 
and maintenance system in further 
speeding up the time required to detect 
and repair trouble spots. It occurs to us 
that the jeep can be used with success in 
the rough hilly country, whereas the 
duck or duckling will be more valuable 
in the lowlands where water is apt to 
cover long stretches of the right-of-way 
for extended periods of time. 

\ll these methods might be applicable 
for the transportation of an observer or 
observers over a pipe line such as the 


*Assistant to president and manager of oper- 
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Many large pipe line 
companies use mod- 
ern air coverage, saving 
manpower and time. 


line of the Mississippi River Fuel Cor- 
poration, the length of which is approxi- 
mately 500 miles and crosses the drain- 
age of perhaps one-half the Mississippi 
Basin, including the foothills of one of 
the minor mountain ranges and swampy 
lowlands of the Mississippi River Valley. 

It is obvious that a long distance pipe 
line cannot be patrolled for its entire 
length every minute of each day. There- 
fore, the patrolling of a line becomes a 
problem in economics in which many 
factors are involved. Each case (pipe 
line system) must be judged on its own 
individual importance as regards the 
frequency and speed of patrols. For ex- 
ample, it would seem that a pipe line 
serving chiefly industrial markets that 
are provided with various standby fuels, 
and into which markets the gas is sold 
for comparatively low prices, would not 
justify the expenditure of the same 





P 615.63 


amount of money for patrolling as would 
a line serving largely domestic market. 
where the price is higher and where, i: 
service were interrupted. no alternat: 
fuel would be available. 

Also, the terrain over which the pipe 
line traverses has an effect not only upon 
the method used to patrol the line, but 
likewise upon the frequency at which 
the inspections should be made, and by 
the same reasoning some parts should 
be inspected more often than others. To 
use the line of the Mississippi River Fuel 
Corporation as.an example, it is obvious 
that frequent inspections should be made 
of that part of the line that traverses the 
foothills of the Ozark Mountains. This 
territory at certain times of the year is 
subject to sudden and heavy rainfall. 
and the soil in some places is largely 
disintegrated limestone with all the char- 
acteristics of an easily washed sand or 
fine gravel. The line also crosses at fre- 
quent intervals normally dry streams 
fed by rather extensive watersheds from 
which the runoff is not only rapid, but 
virtually 100 per cent of the rainfall. 

In the hilly regions travel is difficult 
on foot, and it is also imperative that 
inspections be made almost immediately 
after any of the torrential rains that are 
common in that section. 


T us may be contrasted with the terri- 
tory through northern Louisiana and 
southern Arkansas where the line trav- 
erses rather broad river bottoms, with 
soil of a heavy, tenacious gumbo that 
will not readily wash and is not subject 
to the sluicing action of rapid water cur- 
rents running off steep slopes, as in the 
Ozark foothills. This same portion of the 
line, as last described, however, is likely 
to be covered with water for long periods 
of time, making it imperative that some 
form of transportation other than by 
land be used, such as foot travel, auto- 


(Continued on Page 184) 


Air patrol shows pipe line under flood conditions. 
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lt is a faster way to groove 
weld joints to receive back- 
ing-up welds ...36 to 48 in. 
per min. (gouging time). 










The bottom shell on a T-2 
tanker is prepared for 
welding at the rate of 
16 in. per min, (hourly 
average). 












The operator is 
removing studs 
that were used 
to clamp a test- 
ing head to a 
pipe section. 


















It is a quick and easy way 
to remove temporary or de- 
fective welds. 


These 


are the 


advantages 





This shaft end, 
of (¢ Parts shaped by flame-goug- 3 in ined 
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P quic y 
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Flame- ne 


Gouging 





This 18% ft. 
crack in a 
cone crusher 
was gouged 
out to sound 
metal in only 
4%, hours. 


It is a fast way to open up 
cracks in castings for welded 
repair or to modify forgings 
and castings. 









It is one of the quickest, 
most economical ways to 
prepare plate edges for 
welding. 


Two plate edges that 
have been tacked to- 
gether are U-grooved 
simultaneously. 













The word “Oxweld” is a trade-mark. 


THE LINDE AlrR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


30 E. 42nd St., New York 17, N. Y. [af Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 





Another view of flooded areas throuch which line runs. 
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mobile, or horesback. This leaves avail- 
able for certain times of the year only 
three other feasible methods of trans- 


portation: By boat, airplane, and now, 


the new duck or duckling. 

\t the beginning of the operation of 
the Mississippi River Fuel Corporation’s 
pipe line, the usual method of inspec- 
tion by foot patrol was instituted, but it 
soon became evident, due to conditions 
existing throughout the country trav- 
ersed, that this should be supplemented 
by a more rapid and better method of 
transportation, namely, the airplane, and 
no doubt will be further supplemented 
by the jeep. 

In considering the various methods of 
transportation of the observer, proper 
consideration must be given to what can 
be observed when traversing a pipe line 
by the various methods heretofore men- 
tioned. It is quite obvious that should 
an observer be transported by boat, he 
could see some things that would not 
be observed with other methods of trans- 
portation, and that he would be pre- 
cluded from seeing defects that would 
be quite apparent if a different method 
of transportation were used. For in- 
stance, he could quite readily observe 
small leaks, these being shown by the 
bubbling of the escaping gas upward 
through the water. At the same time, 
however, if the ground were covered to 
a depth of 3 to 4 ft. with water, it would 
be almost impossible for him to detect 
! :e existence of incipient washes or dis- 
turbances of the cover. It has been dem- 
onstrated in the course of our experi- 
ence that generally both of these forms 
of defects may be observed from an air- 
plane. We have concluded generally, 
that when it was necessary to transport 
an observer by means of boat, the job 
could be done more thoroughly, more 
frequently, and at less cost by means of 
an airplane. 

\n observer traversing a pipe line on 
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foot or horseback necessarily has a very 
limited field of view and consequently 
has no idea of the condition of the 
ground beyond short distances on either 
side of the pipe line. In hilly country, 
he may very easily pass over washes and 
other trouble that may be developing 
adjacent to the pipe line. An observer in 
an airplane can, of course, view the pipe 
line right-of-way and the condition of 
the ground for a reasonable distance on 
either side and get a very clear-cut pic- 
ture of existing conditions. An observer 
on foot or horseback generally does not 
locate leaks unless they are of such size 
that they can be smelled or heard, or in 
wet weather, seen. It is a peculiar fact 
that an observer in an airplane can, in 
the driest weather, find the most minute 
leaks in the pipe line in almost any kind 
of ground. This is due to the fact that in 
the case of natural gas the escaping gas 
is practically dry and dries up the ground 
where it seeps through, at least to some 
extent in all cases, and produces a pe- 
culiar discoloration that can be seen dis- 
tinctly from an airplane at a height of 
from 200 to 500 ft. or higher. We have 
determined by actual experience that 
these same discolorations are not ob- 
served by the man on foot, probably due 
to his nearness to the ground. 

In adopting a method of transporta- 
tion for an observer for the purpose of 
inspecting long distance pipe lines, con- 
sideration must necessarily be given to 
the matter of cost. We hardly think this 
a proper place to discuss that matter be- 
cause costs would vary greatly with dif- 
ferent pipe lines, and would be affected 
largely by the amount of patrolling 
deemed necessary. Any figures given for 
a particular case might not be applica- 
ble to another case. The costs attached 
to the patrolling of pipe lines by foot 
are easily ascertained for any particular 
case; and the cost of airplane equipment 
may be obtained from manufacturers. 





We have determined to our own sa‘ s. 
faction that having clearly in mind ie 
nature of the markets this pipe | ie 
serves and the losses to our consum: rs 
in case of interruption of service, as w |] 
as the hardships that might be thro +n 
upon domestic consumers in such in 
emergency, the use of an airplane jor 
patrolling purposes is a justifiable ven- 
ture for the reason that we accompli<h 
through it the desired end at a minimum 
cost. 

In passing. we want to emphasize the 
speed with which an observer can get 
to any desired spot by airplane in case 
of trouble, or after severe storms when 
all other means of transportation may 
be cut off entirely. The plane may carry 
a complete set of tools and minor re. 
pair parts that can be dropped to a re- 
pair crew in places that are inaccessible 
by the usual means. and in times of 
emergency the pilet may take aerial 
photographs of the trouble spots and 
have the pictures completed and in the 
office for study within a very few hours. 

We think this would be a very desir- 
able point at which to describe the 
equipment used on this particular job, 
and some of the details of operation of 
this method of patrolling the line. 

At present we are using a Fairchild 
cabin plane Model 24R40, with a 175-hp. 
Ranger engine with a spare engine kept 
ready for operation at all times. This 
plane has a seating capacity of 4 per- 
sons, and is frequently used to transport 
company personnel to different points 
on our system in connection with the 
regular patrol. 


Prrotwine of the pipe line right-of- 
way is done at an average altitude of 
about 200 ft., and in our particular case, 
covers approximately 440 miles a day. 
At present, the plane patrols the pipe 
line right-of-way on an average of 2 
round trips a week. It requires from 4 
to 5 hr. to make the trip one way. 

In order that the location of trouble 
along the pipe line may be reported, the 
poles of our telephone line (running 
parallel with our pipe line) have been 
marked by attaching to the top of the 
pole a square board on which a mile 
post number has been painted so as to 
be seen plainly by the observer. In giv- 
ing the location of any trouble he re- 
ports its location by the mile post, plus 
a certain number of telephone poles, 
plus a certain number of feet. The pump 
stations are able to transmit to the air- 
plane short messages by a system of sig- 
nal flags. 

The bulk of the information reported 
by the pilot concerns broken telephone 
poles, trees that have fallen on the right- 
of-way, trees leaning on the telephone 
wires, washes on the right-of-way, leaks 
and probable leaks, and structures that 
are being erected in close proximity to 
the right-of-way. 

In reporting conditions requiring im- 
mediate action. our practice is for the 
pilot to place a note in a weighted red 
cloth bag and to drop it to the nearest 
employe after his attention has been at- 
tracted by the circling of the plane. All 
minor detections are reported from the 


THE PETROLEUM ENGINEER, January, 1946 




























Minerol Wells. Texos. Areo 


"21000° 
Contour Intervo! 20° 


a ha 
f Jock Ammonn Photogrammetric Engineers {0 i 
Sor Antonio. Texas 


ACOURATE MAPS Z 
ERE MOT ACCIDENTAL 


If your working maps are to be accurate, they 
must be developed from an engineered or controlled / 





type of aerial survey. / \ 
/ \ 


the South employing Multiplex methods, making possible, \ 


| The Jack Ammann organization is the only one in 


accurate, revealing three-dimensional contour mapg. \ 
Such precision is not possible with the usual methods \ 
employed. / \ 
When it is precision and accuracy that you! are . 
looking for...consult Jack Ammann. ; | \ 


PRECISE AERIAL SURVEYS—CONTOUR MAPS—LAND SURVEYS \ 
REGIONAL AND FEE MAPS—REPRODUCTIONS 


if # i ' i / 
PHOTOGRAMMETRIC \\ENGINEERS 
829-31 W ST MARY'S ST.” SAN ANTONIO 2. TEXAS 
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STRONGER 


Joints 
fo meet 
ys Oke 4 
° STRAIN and 
° VIBRATION 
——— 


Shock, strain and vibration cause most 
pipe line failures. FORMERLY, the 
leaks or breaks usually occurred at the 
joints, but NOW, WEDGE Chill Rings 
with the patented SPLIT feature RE- 
INFORCES the joints making them the 
STRONGEST part of the line. So 
strong, that in case of shock, strain or 
vibration the pipe will fail before the 
reinforced joints. Many Engineers 
have standardized on WEDGE Chill 
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Rings——they not only make a stronger 
joint and result in fewer failures but 
the line can be welded FASTER and 
BETTER. You can also use less skilled 
help. 


Write for Information 


WEDGE PROTECTORS, INC. 


9522 Richmond Ave. Ceveland 5, Ohio 


/WEDGE | 
) Spd CHILL RINGS 4 
SAVE MONEY ‘ 
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general office by mail, and near-urgent 
conditions by company telephones. 

As a means of transportation air- 
planes have proved most reliable. Since 
the inception of the aerial patrol, sched- 
uled flights have been completed a large 
percentage of the time. We have had few 
forced landings, and no occasion to “hit 
the silk.” Note should be taken thet 
these flights are scheduled over a partic- 
ular line at a height of from 200 to 1000 
ft. between two fixed points, and the 
pilot does not have the advantage of 
detour in the event of bad weather as 
does the commercial pilot on passenger 
lines. 


Excwentat to the use of the airplane 
for the patrolling of this pipe line, it 
has been a means of building up good 
will in the sparsely settled country 
through which the pipe line passes. 
Along almost all our right-of-way the in- 
habitants do not kave swift and certain 
mail delivery, and the pilot gathers up 
all available used magazines and litera- 
ture that might be interesting to these 
people in outlying districts and drops 
them down at the various farmhouses 
along the pipe line, and at Christmas 
time drops candy for the kiddies. In 
addition to this, each time the pilot 
starts south, he takes late editions of 
newspapers and drops them off at va- 
rious farmhouses along the line. We are 
in receipt of a great mass of what might 
be called ‘fan mail,” thanking the pilot 
for this courtesy, and our maintenance 
forces have reported a growing feeling 
of good-will toward the company all 
along the line. 

At the beginning of our aerial patrol 
the airplane dropped off at all dwellings 
for a mile on each side of the line a re- 
turn postal card stating that the com- 
pany would pay $5 to any individual re- 
porting a major leak, and also offering 
to compensate the reporter for transpor- 
tation and telephone costs incurred in 
making such report. The return postal 
card provided space for each of the re- 
cipient’s name, postoffice, and telephone 
number. Approximately 40 per cent of 
these cards were returned, and the re- 
sult is that the company has an estab- 
lished record on file in their office of 
points of telephone contact along its line 
that would not otherwise have become 
known. 

It must not be construed that we claim 
the airplane is the best and most suit- 
able method in all cases for transporting 
an observer for the insnection of pipe 
lines. In the case of the Mississippi River 
Fuel Corporation it has proved to be es- 
pecially applicable, and it doubtless 
would be equally advantageous for other 
lines of similar length and comparable 
terrain. Consideration should be given 
to all the factors involved, however. in- 
eluding the availability of open fields 
for making forced landings. 

We have confined our remarks to gas 
pipe lines for the reason that “this is 
our business.” We can see no reason. 
however, why the methods used will not 
apply equally as well to oil and gasoline 
lines. 
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RATCHET PIPE REAMER 
and PIPE VISE SADDLE 


Use an ARMSTRONG BROS. Ratchet Pipe 
Reamer to assure full capacity, trouble-free 
pipe work. Its spiral fluted reamer quick! 

eliminates all inside burrs for it is milled, 
ground and hardened. Its drop-forged reversi- 
ble ratchet operates in the closest quarters— 
— a_1214-degree handle swing required. 
Will give lifetime service. 

The ARMSTRONG BROS. Pipe Vise Saddle 
brings the vise to the point of work. Attaches 
instantly to any pillar or post and provides a 
secure base (and pipe or conduit bender) for 
either hinged, chain or open side pipe vises. 
















Write now for full description 
catalog 
ARMSTRONG BROS. TOOL CO. 
if Folder P | 


opie 
CHICAGO, US A 
199 Lafayette St, New York 


ECOLITE 
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WITH LOCKING 
DEVICE AND SEALS 
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3 31N. FRANCISCO AVE 
Eastern Warehouse & Sales 
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TWICE 
APPROVED 


for 


DOUBLE SAFETY 


APPROVED BY 
U. S. BUREAU OF MINES 
UNDERWRITERS’ LABORATORIES 


—for use in atmospheres con- 
taining Methane or natural gas, 
gascline or petroleum vapors. 
This double-safety lantern has 
a tamper-proof reflec- 
tor and cover with lock- 
ing device and seals. 
Throws 1500 ft. beam. 
Instantly ejects broken 
bulbs from battery cir- 
cuit. Large handle — 
360° pivoting feature 
gives direct illumina- 
tion where needed cnd 
leaves both hands free 
for work. 


Now at Supply Stores 
ECONOMY ELECTRIC LANTERN CO. 
3100 W. CHERRY ST. MILWAUKEE 8, WIS. 
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.. - because Worthington knows where Angle 
Gas-Engine Compressors could go wrong if neg- 
lected...and makes those “‘trouble-spots”’ easier 
to inspect and adjust. 


One reason why you'll find so many Worthington Angle Gas- 
Engine Compressors working year in and year out in refineries 
and gas plants is that maintenance men have found them easier 
to keep going. That’s because Worthington has learned, during 
40-odd years of supplying engines and compressors to the oil 
and gas industry, that the equipment that’s easiest to maintain is 
always the Jest maintained. That’s why Worthington accents 
accessibility in its LTC Gas-Engine Compressors. 


HOW WORTHINGTON ACCENTS ACCESSIBILITY 


First, Worthington uses one scavenger cylinder in a very easy-to- 
get-at position at one end of the engine. This leaves plenty of 
unobstructed space between the compressor cylinders. So,there’s 
room for large doors on either side of the main frame and 
compressor frames to make crankcase bearings, compressor 
crossheads, compressor valves, magnetos, lubricators and cam 
box unusually accessible. No wonder maintenance is so much 
easier. Maintenance men also like the way the sturdy stairs and 
platform make it so easy to get at the engine cylinder heads. 


WRITE FOR LITERATURE 
Other ways Worthington simplifies the maintenance man’s in- 
spection and adjustment chores...and helps you dodge gas- 


engine compressor troubles are all described in bulletin L-590-B1 


] 
..a few minutes of fact-full reading that will prove there’s 


more worth in Worthington. Worthington Pump and Machiner) 


Cor poration, Compressor Division, Buffalo, N. Y. 


WORTHINGTON 














Performance data, 
design details, and me- © 
chanical construction 
of 1-40 turbine dis- 
closed for first time. 






Barry in 1943, at the request of the 
Army Air Forces, the General Electric 
Company began the study of a jet pro- 
pulsion gas turbine to have considerably 
higher rating than any jet propulsion 
vas turbine then in existence. At the re- 
quest of Col. D. J. Keirn, ATSC, and the 
development committee of the com- 
pany’s engineering division, the original 
design study was made of a gas turbine 
to have 3000-lb. static thrust. This de- 
sign was revised to a gas turbine with 
3500-lb. static thrust with the hope that 
development of the design in the future 
would allow an ultimate rating of 4000- 
lb. thrust. In the latter part of May it 
was decided that the proposal would be 
made for a gas turbine with 4000-lb. 
static thrust at sea level standard condi- 
tions. This proposition became known 
as the Type 1-40 Jet Propulsion Gas Tur- 
bine, and June 26, 1943, it was decided 
to proceed with this development. 

Three months were spent completing 
the design and making drawings for 
the manufacture of the first development 
vas turbine. As soon as the drawing for 
each part was completed, work was be- 
cun to produce it. Qnly 6 months later, 
in January, 1944, the first I-40 was com- 
pleted and delivered to test. The first 
[-40 was run up to 8000 r.p.m. on Jan- 
uary 13, 1944, just 64 months after the 
start of the project. In subsequent tests 
this gas turbine was run at various 
speeds up to 8700 r.p.m., a limit ob- 
served because the buckets of the first 
turbine wheel had an unfavorable tilt 
and were not considered satisfactory for 
operation at higher speeds. 

Complete performance data were 
finally obtained in a month after a new 
turbine wheel had been installed and 
the following data were obtained. These 
data have been corrected to standard 
conditions of 14.7 lb. per sq. in. and 
99°F. at the compressor inlet. 


Speed 11,500 r.p.m. 
Thrust 4200 lb. 
Fuel flow 5070 Ib. per. hr. 


Exhaust temperature 1300° F. 
Jet diameter 18.2 in. 
So far as was known at the time, 4200 
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DESIGN AND PERFORMANCE OF 
JET PROPULSION GAS TURBINE 


lb. was the highest thrust that had ever 
been obtained in a jet propulsion gas 
turbine. The performance data were 
very gratifying but the exhaust tempera- 
ture was much higher than desired so 
the jet diameter had to be increased to 
19 in. in order to keep the exhaust 
temperature below the desired limit of 
1200°F. 

Additional developmental I-40 gas 
turbines were completed each month for 
the next 3 months. The first 3 develop- 
mental gas turbines have been used ever 
since for performance and endurance 
tests at Lynn and have never been used 
in airplanes for flight. The fourth 1-40 
was shipped to Lockheed at Burbank, 
California, after brief performance and 
operation tests, and it was installed in 
the first XP-80A airplane. 

The first flight of the Lockheed XP- 
80A airplane powered by the 1-40 gas 
turbine was made at Muroc, California, 
on June 10, 1944, less than a year after 
the start of the project. This flight was 
for about 30 minutes duration to an 
altitude of 10,000 ft. and the operation 
of the I-40 was quite satisfactory. Since 
that time, a great number of flights have 
been made by a large number of Lock- 
heed P-80A airplanes using the I-40 as 
the power plant. This airplane is the 
popularly named “Shooting Star,” an- 
nounced last year as the fastest fighter 
plane in the world. 

The development of the I-40 since the 
first flight of the P-80A has proceeded 
very rapidly. As would be expected with 
a power plant of such radically new 


By DALE D. STREID 


General Electric Company 


size and design, many problems devel. 
oped both as the result of factory testing 
and flight operation. Among the prob. 
lems that required considerable develop. 
ment were exhaust cone buckling, stick. 
ing of automatic controls, carbon forma. 
tion, and fuel pump wear. These prob- 
lems were brought under control and 
manufacture of the I-40 gas turbine pro- 
ceeded to fundamentally the same de- 
sign that was laid down during the sum- 
mer of 1943. Many mechanical improve- 
ments have been made but no major re- 
design has been found necessary. 
@ Description. Fig. 1 shows a cross- 
section of an I-40 gas turbine. Air enters 
the compressor through circumferential 
inlets on the front and back of a double- 
sided impeller. These inlets are covered 
with screen to keep large particles of 
dirt or stone from getting into the air 
intake. The air is turned into the an- 
nulus of the impeller by means of guide 
vanes and a single splitter vane. The 
design of the inlet does not impart any 
preswirl to the air as it enters the im- 
peller. The impeller is a solid aluminum 
forging with milled blades, the inlet sec- 
tions of which are bent to match the 
incoming air flow. The discharge from 
the impeller enters 14 equally spaced 
difluser passages. At the end of each 
diffuser passage is a “Wirt” type el- 
bow containing 4 turning vanes that 
turn the air 90 deg. into the compres- 
sor discharge. 

The air from the compressor outlets 
is conducted to the combustion cham- 
bers by means of cast air adapters. These 
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I-40 LUBRICATION SYSTEM 
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FIG. 2 


tir adapters carry the fuel nozzles, the 
lomes or end caps of the combustion 
chamber, and the spark plugs. 

(he 14 combustion chambers are of 
the through flow type with air entering 
from the compressor end and leaving at 
the turbine end in the same direction. 
lhe combustion is controlled by the 
holes in the liners and the outer tubes 
ire cooled by the compressor discharge 
tir before it enters the liners. A thin 
film of air travels the full length of the 
liners in order to provide cooling at the 
liner ends at the turbine inlet. Ignition 
during starting is obtained from 2 
spark plugs mounted in the diametri- 
cally opposite air adapters. Ignition of 
the other combustion chambers is ob- 
tained by means of cross ignition tubes 
between all chambers. 

The turbine nozzle ring, containing 
8 blades, directs the hot gas on to the 
turbine wheel. There are 54 buckets on 
the turbine wheel. The exhaust from 
the turbine wheel is diffused in an ex- 
haust cone to a lower velocity in a cir- 
cular exhaust pipe of constant diameter 
that carries the gas to a jet nozzle. In 
some installations, the exhaust pipe and 
exhaust nozzle have been combined into 
an exhaust pipe of constant taper from 
the exit diameter of the exhaust cone 
to the proper jet nozzle diameter. 

lable L gives some of the important 


TABLE 1 ~- 
1-40 jet propulsion gas turbine data. 


ameter, 30 in 
nlet diameter, 184% in 
b diameter, 8 in. 
hroat area, 75 sq. in. 
e size, 40 gal. per hr. at 100 Ib. per sq. in 
le area, 121.3 sq. in. 
tch diameter, 22 in 
le and blade height, 4 in 
pipe diameter, 21 in. 
diameter, 19 in. 





verall diameter, 48 in 
ength, 101% in. 

veight, 1820 Ib. 

f gravity (aft of trunnion), 2 in. 
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dimensions and mechanical data of the 
1-40. 

The mechanical construction of the 
1-40 consists of 5 major sub-assemblies 
that are bolted together to form the 
complete assembly. These sub-assemb- 
lies are: 

1. Accessory drive. 

2. Compressor. 

3. Turbine and combustion. 

4. Exhaust cone. 

5. Air adapters. 

Each of these sub-assemblies is a 
complete operable unit in itself so far 
as its particular function is concerned. 
Each is independently interchangeable 
among all 1-40 gas turbines without 
matching, balancing, or other’ special 
fitting. The first 3 have their own bear- 
ings, rotors, etc., so that they can be 
tested independently if desired. Advan- 
tages of this construction for production, 
maintenance, and field service are ob- 
vious. 

The I-40 is mounted on 2 horizontal 
trunnions and a front support. The 2 
horizontal trunnions come out between 
air adapters at the rear air inlet very 
near to the center of gravity of the gas 
turbine. The front support can _ be 
mounted on either the top or the bottom 
of the gear set depending upon the 
application. 

The accessory drive consists of an 

a we. 





outer casing that carriésee is ae- 
cessories, and a rotor cagé tat TEs. in- 
side of the casing and carries ‘all the 


gears and most of the bearings. The 
outer casing also acts as the vil réser= 


voir for the gas turbine. 

The compressor rotor consists of an 
impeller with stub shafts bolted on each 
side. The front shaft is carried by a ball 
bearing and the rear shaft is carried 
by a roller bearing. Axial clearance is 
adjusted by a sliding ring that carries 
the outer race of the ball bearing. These 
bearings are carried in bearing support 
casings that bolt to the flanges of the ac- 


TURBINE WHEEL 


cessory drive on one end and the tur. 
bine and combustion assembly on the 
other end. Truss rings are fastened to 
these same flanges and span the front 
and rear air inlets supporting the com. 
pressor casings and the diffuser. The 
diffuser is a box-type single casting 
with the elbows and turning vanes cast 
integrally. The compressor casings form 
the side walls of the impeller and sup- 
port part of the inlet guide vanes. 

The turbine and combustion assembly 
consists of a turbine bearing support, 
a turbine rotor, and a set of combus- 
tion chambers. The turbine rotor has a 
shaft flash-welded to the wheel and has 
buckets dovetailed to the rim of the 
wheel. The rotor is carried by a roller 
bearing at the rear end and a ball bear- 
ing at the front end. The axial clear- 
ance is adjusted in the same manner 
as it is for the compressor rotor by 
means of a sliding ring that carries 
the outer race of the ball bearing. The 
bearing support is covered with a shroud 
so that the cooling air can be brought 
along the inner wall. It then passes out 
through the cooling fan on the front 
side of the turbine wheel, cooling the 
turbine wheel, and finally emerges 
through the spaces of the combustion 
chambers. The 14 combustion chambers 
are arranged around the turbine with 
their axis conical, joining together at 
the turbine inlet to provide an annular 
flow of hot gas. The turbine nozzles 
are mounted between the two rings 
around the discharge of the combustion 
chambers. At the entrance end of each 
combustion chamber, a piston ring joint 
is used in order to allow for expansion 
due to heating. The flange of the turbine 
bearing support that joins to the com- 
pressor assembly and the flange around 
the turbine nozzle ring that joins to the 
exhaust cone are connected with tie 
straps made of Invar so that there will 
be no relaxation when heated. 

The exhaust cone consists of an outer 
cone and an inner cone that is sup- 
ported by 4 struts from the outer cone. 
The outer cone is insulated on the out- 
side by an aluminum foil and wire mesh 
blanket. The large front flange of the 
outer cone acts as a shroud for the tur- 
bine buckets. The small rear flange of 
the outer cone connects to the exhaust 
pipe. 

The air adapters are aluminum cast- 
ings and carry the fuel nozzles, domes 
of the combustion chambers, and spark 
plugs. These are so designed that they 
can be removed from the gas turbine 
for inspection of the fuel nozzles, domes, 
and liners. The fuel nozzles, domes, and 
liners can be replaced, if necessary, by 
removing the air adapters. 

Fig. 2 shows the lubrication system 
of the I-40. The oil pump has two ele- 
ments. a lube element and a scaven- 
ging element. The lube element draws 
oil from the reservoir, which is in the 
bottom of the accessory drive casing. 
The oil passes through a filter and is 
delivered to the 4 main bearings, to the 
coupling sleeve between the turbine and 
compressor rotor, and to the quill shaft 
splines that drive the accessory drive. 
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<O> Quick starts—sudden reversals—create a ter- 
rific impact on a drilling engine. 


How does the Gardner-Denver 14x14 Drilling 
Engine resist such impact? With a massive one- 
piece main frame that is ribbed and cast of a special 
alloy to greatest strength and rigidity. With a 
counterbalanced crankshaft mounted on Timken 
roller bearings. With a balanced steam valve con- 
struction together with cranks set at 90° to elimi- 
nate excessive shock. 


—<O= Plenty of power for all types of drilling. 


—O> Iligh steam efficiency . . 


decrease clearance. 


. short and direct steam ports 


<O= Cylinders of close-grained alloy iron, built for 400- 
pound pressure. 


<O=> Simple, hand-operated valve gear is easily adjusted 
to suit power requirements — permits maximum economy. 


<Q Single eccentric valve gear gives a quick openin7 valve. 
L H J 


<O=> Engine is totally enclosed for protection against dirt, 
water and grit. 







Giron ER-EZENVER 


x” Since 1859 
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For complete information on Gardner-Denver 
Drilling Engines, write for descriptive bulletin. 
Gardner-Denver Company, Quincy, Illinois. 
Dallas, Houston, Tulsa, St. Louis, Los Angeles, 
San Francisco, New York, Chicago, Pittsburgh, 
Denver. 

Continental Supply Co., Continental Bldg., 
Dallas, Texas; Republic Supply Company (of 
California), 2122 E. 7th Street, Los Angeles, 
California. 
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GENVER 
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Oil from the front compressor bearing 
and from the accessory drive quill shaft 
drains directly into the oil reservoir. 
Oil from the other 3 main bearings and 
from the coupling sleeve drains into 
a sump from which it is drawn by the 
scavenger pump and then delivered 
back into the oil reservoir. At a gas tur- 
bine speed of 11,500 r.p.m. the lube 
pump has a displacement of about 3 
gal. per min. and the scavenging pump 
of about 10 gal. per min. Last chance 
screens are provided immediately ahead 
of all oil jets to prevent their plugging. 

The gears and bearings in the acces- 
sory drive are lubricated by splash from 
the gear that drives the lube oil pump. 
This gear is under the oil level and is 
protected by a shroud. A small amount 
of oil is admitted to the inside of the 
shroud through an orifice in the bottom. 
rhus, the quantity of oil for lubricating 
the gears and bearings is metered and 
the oil in the reservoir is not churned 
into foam by the gears. The gear casing 
is vented by a pipe to a point aft of the 
baffle on the rear side of the rear com- 
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pressor inlet. This vent opens into the 
accessory drive casing near the center of 
the front side, thus oil will not run out 
of the vent at any attitude of the gas 
turbine. 
@ Performance. Take-off and military 
rating of the I-40 is for 15 min. at 11,500 
r.p.m. Normal rating is for continuous 
operation at 11,000 r.p.m. Idling speed 
is the minimum continuous operating 
speed and is for 3500 r.p.m. 

Fig. 3 shows the thrust of 21 1-40 gas 
turbines built at Lynn. The actual test 








TABLE 2 
1-40 gas turbine average performance 
data at 11,500 r.p.m. with standard 
inlet conditions of 14.7 Ib. per sq. 
in., 59°#., and O r.am. 





Thrust, 4000 Ib. 

Fuel ee 47 4740 lb. per hr. 

Specific fuel aamnagtion, 1185 Ib. per hr. per Ib. thrust. 
Exhaust temperature, 1170 °F. 

Compression ratio, 4.126. 

ee discharge temperature, 413 °F. 

Combustion pressure drop, 3.18 lb. per sq. in. 

Turbine inlet temperature, 1492 °F. 

Air flow, 79 lb. per sec. 
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points are shown, corrected to standard 
conditions. The single line gives the av- 
erage of the data. It passes through 4000 
lb. at 11,500 r.p.m. 

Fig. 4 shows the fuel consumption of 
the I-40, on the same basis as the previ- 
ous curve. The actual test points are 
shown and the single line gives the aver- 
age. It passes through 4740 lb. per hr. at 
11,500 r.p.m. 

Fig. 5 shows the specific fuel con- 
sumption of the I-40 on the same basis 
as the previous curves. The actual test 
points are shown and the single line 
gives the average. It passes through 
1.185 at 11,500 r.p.m. 

Fig. 6 shows the exhaust temperature 
of the I-40 on the same basis as the pre- 
vious curves. The actual test points are 
shown and the single line gives the aver- 
age. It passes through 1170°F. at 11,500 
r.p.m. 

Table 2 gives the average performance 
of the I-40 on the same basis as the pre- 
vious curves. The data for thrust, fuel 
flow, specific fuel consumption, and ex- 
haust temperature are from the curves. 
kkk 

















SINCE 1918. PIONEER OF PROFITABLE POWER 
THROUGH HIGH SPEED DIESELS 
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DRILLING MUD CONTROL 
IN THE GULF COAST AREA 


FORBES L. WALLACE,* Atlantic Refining Company 


Miopern drilling practice places a 
heavy demand upon strict control of 
drilling fluid. The following report lists 
several materials and chemicals used in 
controlling drilling 
EXCLUSIVE | fluid and, also, re- 
lates some of the ex- 
periences encountered during drilling 
operations in the southeast Louisiana 
Gulf Coast area. 
@ Weighting materials used. Several 
kinds of commercial weighting materials 
are used. Most are largely powdered na- 
tive barites (barium sulphate). Certain 
small percentages of bentonite or other 
colloidal materials are mixed with some 
of the commercial barites. Powdered 
iron oxides and even galena (lead sul- 
phide) have been used, but experience 
has proved barites to be especially ef- 
fective in maintaining mud weights in 
excess of 11 lb. per gal. Considerable 
trouble, however, has been encountered 
in controlling the viscosity of some of 
these heavy muds. 

Natural solids, such as shales, used 
in mud for weight material when more 
than 10 lb. per gal. is desired have proved 
unsatisfactory, because such mud does 
not react satisfactorily to chemical treat- 
ment. The desired viscosity of the mud is 
maintained only by using considerable 
water. This necessitates the use of a com- 
mercial weighting material to retain the 
desired weight. When these weighting 
materials have replaced the natural 
solids the viscosity of the mud may then 
be controlled by chemical treatment. 

@ Purpose of using bentonite. Bento- 
nite is a native colloidal gel-forming 
clay. Some of the commercial grades are 
much higher than others in colloidal 
properties. One ton of the better grade 
makes as many as 100 to 120 bbl. of ex- 
cellent drilling fluid when mixed with 
fresh water. When starting the mud, the 
commercial bentonite is added at a rate 
of approximately 20 sacks per 100 bbl. 
of water. This produces a slurry of about 
6 per cent by weight. As the weight of 
the drilling fluid is increased, it is nec- 
essary to add the commercial bentonite 
to keep the water loss low and the mud 
cake thin. The colloidal properties of 
the bentonite enables the drilling fluid 
to hold the weighting materials in sus- 
pension. 

@ Controlling viscosity. The following 
chemicals are used to control viscosity: 
1. Crude tannic acid crystals (pH 5.5) 
2. Sodium acid pyro phosphate (pH 4.8) 
3. Tetra sodium pyro phosphate (pH 9.9) 


*Productien Superintendent for the Atlantic 
Refining Company at Franklin, Louisiana. 
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4. Caustic soda—sodium hydroxide (pH 

14.0) 

5. Sodium tetra phosphate (pH 7.5) 

The term pH denotes the degree of 
alkalinity or acidity possessed by a so- 
lution of a substance. The scale extends 
from slightly below 1 to slightly above 
14, the neutral point being the middle, 
or 7. Thus, a pH of more than 7 would 
be on the alkaline side and a pH of less 
than 7 would be on the acid side. 

@ Retaining circulation. The follow- 
ing materials are used to retain circu- 
lation: 

1. A commercial product made from 
ground cane stalks. 

2. A commercial product containing 
small strips of cellophane. 

3. A commercial flake mica. 

4. A gel-type cement formed by add- 
ing a small amount of highly colloidal 
bentonite to Portland cement either in 
a wet or dry state. 

5. Ground cotton seed hulls, contain- 
ing more linters than usually found in 
cotton seed hulls. 

6. Mixed ungraded chicken feathers 
7. Fine-shredded chicken feathers. 
@ Mud problems encountered in drill- 
ing. Many wildcat wells have been 
drilled in the southeast Louisiana Gulf 
Coast area. Difficult problems are en- 
countered between the depths of 9000 
ft. and 11,000 ft. in almost all the wells. 
Between these depths a very heavy drill- 
ing fluid is required to supply the static 
head necessary to hold high pressure 
gas, oil, or hot salt water in the forma- 
tion being drilled. The formations be- 
tween 9000 ft. and 11,000 ft. have been 
found to have pressures varying from 
4600 to 6900 Ib. per sq. in. Mud weight 
of 13.6 lb. per gal. is barely sufficient to 
supply a static head to offset formation 

pressure of 6900 Ib. per sq. in. 

@ Mud weight increased. The follow- 
ing is the usual procedure used in drill- 
ing wildcat wells in this district: At 
7000 ft. a 10-lb. mud is maintained and 
gradually increased to 10.8 lb. by add- 
ing commercial barites as the well is 
drilled to 9000 ft. The mud is increased 
from 10.8 lb. to 11.6 lb. per gal. while 
the well is being drilled to 10,000 ft. Be- 
low 10,000 ft. the mud weight is in- 
creased, provided formation conditions 
permit, i.e., do not begin taking mud be- 
cause of excess static head. 

By the time the 11,000-ft. level has 
been reached, the mud weight should be 
between 12.6 lb. and 13 Ib. per gal. The 
13-Ilb. drilling fluid supplies a static 
head of 7400 lb. per sq. in. at 11,000 ft. 
and the static head increases 67.7 lb. per 
sq. in. with each 100 ft. drilled. Below 
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11,000 ft. the weight is not increased 
above 13 lb. per gal. unless absolutely 
necessary, thus permitting a reasonable 
drilling rate. 

An attempt is made to maintain a vis- 
cosity of 45 sec. on all drilling fluids of 
11 Ib. per gal. or less. A viscosity of 50 
to 55 sec. is desired on all drilling fluids 
weighing more than 11 lb. per gal. The 
method of checking viscosities is as fol- 
lows: 1500 cc. of the drilling mud is 
poured into a viscosity funnel. The time 
required, in seconds, for one quart of 
the drilling mud to drain through the 
funnel denotes its viscosity. The viscosity 
is regulated by adding commercial ben- 
tonite and chemically treating the mud. 
@ Water losses. Water loss may be de- 
fined as that amount of free water, meas- 
ured in cubic centimeters, given up 
through a standard filter paper in a filter 
press by a quantity of drilling mud un- 
der a constant pressure of 100 lb. per 
sq. in. during a period of 30 min. 

Water losses of 10 cc. or less are sat- 
isfactory when it is known that there are 
no bentonitic shales in the well, and when 
records of bottom hole pressures are 
available. One should maintain a mini- 
mum water loss in the drilling mud, and 
should never permit it to exceed 6 cc., 
in wildcat areas when drilling below 
9000 ft. 

When drilling in areas where heaving 
shales and large salt formations are 
known to exist, it is often necessary to 
resort to the use of a commercial starch 
product in order to limit the water loss 
to less than 1 ce. 

The water loss is normally controlled 
by the addition of commercial bentonite 
in predetermined quantities. To reduce 
water loss in a mud, it is a standard prac- 
tice to add highly colloidal bentonite to 
the mud system at a rate of 800 lb. dur- 
ing each 8-hr. tour during drilling, and 
to check the effect caused by the addi- 
tion until the desired results are obtain- 
ed. When mixing the bentonite with the 
drilling mud, water must be added as 
this concentrated colloidal clay swells 
and acts similar to a sponge. 

@ Filter cake. The filter cake formed 
by the mud is determined in the filter 
press in conjunction with running a 
water loss test. This cake is measured in 
32nds of an in. and should vary between 
2/32 and 3/32 of an in., and should have 
a definitely firm or tough characteristic. 
This cake is largely the result of using 
bentonite in the mud and its thickness 
is regulated by the water loss in the 
mud. The lower the water loss, the thin- 
ner will be the filter cake on the wall of 
the hole. The general opinion is that the 
use of tannic acid in treating the mud 
tends to toughen the wall cake. 

@ Means for controlling viscosity. 
Muds weighing more than 10 lb. per gal. 
and having an excess of native clays and 
rock particles that form a high per- 
centage of weight material, as a general 
rule, have a high viscosity and are hard 
to confrol by using chemicals. A large 
amount of water is required to control 
the viscosity and this in turn reduces the 
mud weight. The mud weight may be 
increased to the desired point by adding 
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—— controlled drilling 
technique employing the di- 
rectional Single Shot instrument 
will find its use more effective and 
accurate when the S-S Non-Mag- 
netic Drill Collar is used. 

A great saving of rig time, more 
accurate records and less hazardous 
operation is effected. The S-S Drill 
Collar is inserted immediately 
above the drill bit, and is provided 
with proper seating arrangements 
to center the directional Single 
Shot instrument. 
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The S-S Non-Magnetic Drill Collar is * 
made to fit the various standard pipe 
sizes. Built of ‘‘K'’ Monel metal insures 

its strength and resistance to wear. V4 
Available on a rental or outright sales 
basis. 


SPERRY-SUN WELL SURVEYING CO. 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, 
Marshall, Odessa, Texas; Lafayette, La.; Long Beach, 
Bakersfield, Calif.; Oklahoma City, Okla.; Casper, Wyo. 











commercial colloidal and weighting ma- 
terials. This makes possible the reduc- 
tion in the amount of water required, and 
forms a drilling fluid that reacts to chem- 
ical treatment without losing weight. The 
constant addition of fresh water to the 
mud stream during drilling is impera- 
tive as a means of decreasing the per- 
centage of natural clays and rock par- 
ticles that accumulate in the mud. Con- 
sequently, it is usually necessary to re- 
place daily the natural solids with com- 
mercial solids, such as bentonite and 
barites, in order to control the viscosity 
f the drilling fluid. 

When the operations stated above are 
followed, it is usually necessary to use 


not more than 300 to 400 lb. of chem- 
icals each 24 hr. The amount of water 
required will probably vary between the 
quantities produced by a 14 to a 3% in. 
stream. 

@ Use of chemicals to reduce viscosity. 
A simple and conclusive test used to de- 
termine the type of chemical to use to 
decrease the viscosity of the drilling 
fluid is as follows: 

(1) Take a 1000-cc. sample of mud 
from the flow line; 

(2) Check its viscosity; 

(3) Add 60 cc. of water and a pinch 
of the phosphates or tannic acid and stir 
vigorously ; 

(4) Recheck viscosity. 
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Write 
on your letterhead for 


“ECONOMICS OF WATER 
CONDITIONING” 


GENERAL OFFICES: : 
205 West Wacker Drive, Chicago 6, Ill. 
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If there is a noticeable reduction in 
the viscosity of the sample, the chemical 
is the type to use. 

@ Procedure when drilling cement. 
After running and cementing an oil 
string and preparation is being made to 
complete the well, it is occasionally nec- 
essary to drill 50 to 500 ft. of cement. 
The cement being drilled will increase 
the viscosity of the drilling mud and 
cause it to jell to a point where it is 
difficult even to circulate. To prevent this 
undesirable condition, it is the common 
procedure to add tannic acid to the mud 
through the hopper at a rate of 100 lb. 
an hr. for 2 hr. immediately before drill- 
ing. During the drilling of the cement 
the tannic acid should be added con- 
tinuously to the drilling fluid through a 
chemical barrel at the rate of 30 to 40 
lb. per bbl. of water, then turned into 
the mud stream through a 4-in. valve. 
All mud returns should pass through a 
shale shaker, thereby eliminating all but 
the powdered particles of cement in the 
mud to treat out. 

@ The cause and means of combatting 
salt water flow. A salt water flow is en- 
countered when a salt water formation is 
drilled that has a bottom hole pressure 
greater than the static head of mud. 
When this condition exists, the drilling 
mud returning from the bottom of the 
hole will show an increase in chloride 
content varying from 5000 to 50,000 
p.p.m., depending upon the differential 
between the static head of mud and the 
formation pressure. When the chloride 
content in the mud passes 5000 p.p.m., the 
mud will flocculate badly, the colloidal 
properties in the mud will be lost, the 
water loss will increase, and the mud 
weight will begin to decrease. A method 
of remedying this condition is to add 
sufficient barites and bentonite to the 
drilling mud to increase its weight suf- 
ficiently to hold the formation pressure. 
The required static head of the drilling 
fluid may be estimated by taking into 
consideration the rate at which the chlo- 
ride content of the drilling mud is in- 
creasing. Examples will be given of two 
conditions that may be encountered. 

Example No. 1. 

A. Conditions: 

(1) A high pressure sa]t water forma- 
tion is drilled while 12.5 lb. per gal. drill- 
ing mud is being used. 

(2) The first returns of the mud off 
bottom indicate a rise in its normal 
chloride content of 1000 to 5000 p.p.m. 

(3) Thirty minutes later the chloride 
content of the mud has increased to 
7500 p.p.m. 

B. Procedure to be followed: 

(1) Assume a figure for the weight 
of mud needed, such as 14 Ib. per gal. 

(2) At the first indication of flow, add 
barites to the drilling mud at the rate 
of 2 to 3 sacks per min. until the mud 
weight has been increased sufficiently to 
hold the formation. 

(3) Add bentonite sparingly while 
mixing the barites, probably 1 sack to 
each 20 to 40 sacks of barites. 

(4) Continue testing the returning 
mud and when the chloride content has 
stopped increasing, a point has been 








THE PUMP IS THE 
HEART OF THE FIELD 


The pulsing pump through which oil 
surges, month after month, is the heart 
of oil field operation. And by 
the same token, the steady, 
continuous flow of power from 
engine to pump is the key to 
profitable operation. Stamina, 
reliability and economy com- 
bine in Red Seal Engines to 
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field power needs. 


Write today for complete data on the 
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reached where the static head is greater 
than the formation pressure. 

(5) At this time begin adding fresh 
water and tannic acid to the drilling 
mud and continue until its chloride con- 
tent decreases below 5000 p.p.m. 

(6) Add bentonite to the drilling fluid 
to increase its jell strength and colloidal 
qualities so that the weight material will 
not drop out. The colloidal material will 
also begin reducing the water loss. 

C. Discussion: 

(1) The condition as stated in the ex- 
imple necessitates prompt handling be- 
cause it is seldom possible to stay on 
bottom with the drill pipe for a period 
of greater than 72 hr. without sticking 
the drill pipe. In the southeast Louisiana 


When we say super service, we mean just that! Because 
AMERICAN SUPER HEAVY DUTY ROLLER BEARINGS 
are specially built for applications requiring super 
strength . . . super performance . . . super endurance. 
They are not iust ‘‘stock’’ bearings. Often they are 


Gulf Coast area where shale formations 
are predominant, a high water loss is 
always characteristic of a salt water con- 
taminated drilling fluid. and this condi- 
tion alone will cause the drill pipe to 
become stuck. When water losses ap- 
proach 30 cc. a dangerous condition is 
created, 

Example No. 2. 

A. Conditions: 

(1) A high pressure salt water for- 
mation is drilled and the first returns 
off bottom show a chloride content of 
10,000 to 20,000 p.p.m. over the normal 
1000 p.p.m. 

(2) Thirty minutes later the chloride 
content is still increasing rapidly. 

B. Procedure: 








designed to exact specifications for the job they are 
required to do. Their vital, extra capacity to render continuous 24-hour-a- 
day performance in the heaviest equipment built, under the most adverse 
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turers and designers of heavy industrial and oil country machinery. Once 
adopted, no manufacturer has ever had to switch from AMERICANS. Write 


today for complete technical details. 


AMERICAN ROLLER BEARING COMPANY 


PITTSBURGH 


PENNSYLVANIA 


Pacific Coast Office: 1718 S. Flower St., Los Angeles, Calif. 
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(1) Mix tannic acid and caustic soia 
(pH 14) together and add to the drilli: 
fluid in large quantities. The tannic acid 
will tend to protect the colloidal prop: r- 
ties of the drilling fluid and the caus: ic 
soda will increase its pH to 11.5 or }2. 

(2) At this point the drilling fluid 
will lose its flocculated characteristic. 
and barites and bentonite should he 
added in order for the drilling mud to 
regain the desired weight and. decrease 
its water loss. 

C. Discussion: 

(1) The procedures mentioned in ex- 
amples Nos. 1 and 2 will give only tempo. 
rary relief. Numerous attempts have been 
made to drill through salt water flows 
and to continue with the drilling pro- 
gram without running casing, but very 
few have been successful. 

The procedures outlined will give re- 
lief for periods long enough to permit 
the making of a survey or the running 
of a string of casing. 

If it is desired to drill through a sali 
water flow and its presence is known. a 
protective string of casing should be set 
above the salt water formation. The en- 
tire system of barites-bentonite mud 
should then be replaced with a starch 
mud. Salt water flows have been success- 
fully controlled by using starch mud. 
@ Lost circulation. Circulation is lost 
in several types of formations: A very 
porous sand, a lime shell bed, or a honey- 
comb lime. The latter types are often 
referred to as cavities. When these two 
types are encountered, the use of com- 
mercial products containing cellophane 
strips, ground cane stalks, or flake mica 
are seldom successful. It is usually nee- 
essary to resort to the use of a bentonite 
cement. This cement is pumped into the 
hole in batches through the drill pipe. 
A protective string of casing is some- 
times required to seal off the cavity. 

\ very porous sand may usually be 
sealed off by using the abovementioned 
commercial products. Cellophane strip: 
and cane stalks supply the matting that 
forms on the face of the formation and 
gives the seal. The flake mica is not very 
satisfactory in forming the initial seal. 
but should be used in conjunction with 
the cane stalks and cellophane strips. 
because it helps to preserve the seal and 
to prevent a reoccurrence of the lost cir- 
culation condition. 

When the porous formation is drilled. 
and all three of the abovementioned ma- 
terials are available, these materials 
should be added to the mud system at a 
rate of approximately 2 lb. of each per 
bbl. of mud, and the shale shaker should 
be bypassed. When only cellophane strips 
and flake mica are available, they should 
be added at a rate of 2% to 3 |b. of each 
per bbl. of mud in the system. The above 
recommendations are for conditions 
where as much as 40 to 50 per cent of 
the circulation is retained. After the mud 
has been circulated around several times. 
or after the porous formation has been 
sealed off, and after a short period of 
drilling, it is advisable to turn the drill- 
ing mud back through the shale shaker. 
The shaker will remove the excess cane 
stalks and cellophane strips but the 
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THIS IS THE RIG we've tried to keep 
“under wraps” until we were in position to 
make immediate deliveries. 

But we just couldn’t do it! 

Since the very first unit was placed in 
field service, oil operators have flocked to 
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it perform .. . handled its controls . . . felt 
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“How soon can I get delivery?” 
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opportunity. 
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flake mica wil] remain in the system as 
insurance against a reoccurrence of lost 
circulation. 

@ Controlling heaving shale. When 
highly bentonitic shales are encounter- 
ed, a very low water loss mud is essential. 
The lowest possible water loss drilling 
fluid that can be obtained when using 
barites-bentonite mud is between 2 cc. 
and 3 cc. If this low water loss mud is not 
sufficient to hold the shale formation 
while drilling progresses, an increased 
mud weight is recommended as a possi- 
ble means of preventing caving. 

It is the writer’s opinion that a mud 

of low water loss and increased weight 
(providing the highest possible static 
head) should be obtained before the 
first attempt is made to drill a heaving 
shale formation. If heaving shale is en- 
countered when drilling a wildcat well 
and some tools are lost, the above pro- 
cedure should be followed when the sec- 
ond attempt is made to drill the furma- 
tion. This procedure will usually be suc- 
cessful if only an additional 400 ft. to 
500 ft. of hole is to be drilled. lf more 
than this amount of hole is to be drilled 
a 2-cc. water loss mud over a period of 
time will probably let sufficient water 
enter the bentonitic formation to cause 
trouble. Starch mud for controlling heav- 
ing shale conditiuns is probably the best 
type of mud to use if extensive drilling 
operations are to be performed below the 
bentonitic formation. This type of mud 
may be mixed so that its water luss is 
kept as low as 1 cc. 
@ Drilling through steeply dipping 
formations. When drilling through a 
formation having a steep angle of dip, 
a very low water loss (3 to 4 cc.) is de- 
sired. A heavy drilling fluid made up of 
barites and bentonite, and containing nu 
more than 15 per cent by weight of nat- 
ural sulids, should be used. This may be 
accomplished by adding sufficient water 
and cummercial weight material daily tu 
the drilling fluid. ‘The viscosity uf the 
drilling fluid may be maintained between 
50 and 60 sec. by rotating the chem- 
icals used. 

When a steeply dipping formation is 
being dri!led, the mud weight should be 
carried as high as exposed formations in 
the hole will permit. The static head due 
to the heavy mud weight will prevent the 
steeply dipping formation from sluugh- 
ing off and sticking the drill pipe. A drill 
fluid with 50 to 60 sec. viscusity, and 0 
to 3 gram initial jell, and a 25 gram jell 
after 10 min. will keep the hole clean of 
cuttings. 


@ Conclusion. It must be kept in mind 
that the preceding report merely relates 
the normal procedure used in handling 
the problems encountered in this area. 
Some areas present problems that re- 
quire deviations from the procedure out- 
lined, and this must be taken into account 
when treating the drilling mud. 

It is a general rule of good drilling 
mud treating practice that no chemicals 
or other materials be added blindly 
without either a basis of past experience 
or pilot tests to indicate the probable 
result. kk * 
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FINEST WATER SYSTEMS 


When the call comes for repairing, servicing 
or the reconditioning of a Well Water Sys- 
tem, Layne goes into action with every type 
of modern equipment used by the industry 
—plus the largest and most thoroughly 
trained crews ever assembled. And as an 
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of evéry well and pump installed by Layne. 
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tem or a Layne Vertical Turbine Pump can 
always be assured of efficient repair service 
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fices, Memphis 8, Tenn. 
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IMPACT OF WARTIME CONDITIONS ON 
THE PETROLEUM PRODUCING INDUSTRY 


By LESTER C. UREN, Professor of Petroleum Engineering 


WV ars create conditions that induce 
new methods, new ideas, new outlook on 
the problems of industry. Research is 
fostered on a scale far beyond peace- 

time limitations, and 
Batti although the objec- 

tives of wartime re- 
search are not those of peacetime indus- 
tries, the results are often applicable to 
both. The recent war has been no excep- 
tion; indeed, these observations seem- 
ingly apply particularly to the activities 
of World War II. More than any pre- 
vious war, this has been a war in which 
science and technology have played a 
major role. Spectacular results of war- 
time research have emphasized the value 
of this method of approach to the solu- 
tion of technologic problems. More than 
ever before in our history, we are re- 
search minded. We have come to appre- 
ciate that progress in industry as well as 
success in war can best be obtained by 
organized research. 

Many large corporations engaged in 
American industry are making or plan- 
ning extensive additions to their research 
and development facilities, among them 
some of the larger oil companies. These 
organizations are active in recruiting all 
available qualified personnel for prose- 
cution of their expanded research pro- 
grams. Competing with them for talent 
are various government agencies. Ne- 
cessity for continued emphasis on re- 
search designed to promote national se- 
curity promises to keep the armed serv- 
ices actively engaged in research pro- 
grams that will require the cooperation 
of research institutes, educational insti- 
tutions, and industrial research groups 
on a scale far exceeding that of any pre- 
vious peacetime period. The petroleum 
industry will doubtless share in this ef.- 
fort. 

@ Influence of technologic develop- 
ments during the war period on the pe- 
troleum industry. Probably no wartime 
technologic development has occasioned 
more interest and speculation than the 
disclosure of a successful method of re- 
leasing atomic energy. Many visualize 
this development as presaging an era in 
which power will be provided for indus- 
trial purposes by atomic fission. Some 
have already accepted as a definite prom- 
ise, the suggestion that nuclear energy 
will soon supplant other forms of en- 
ergy; that the use of petroleum and 
other fuels in power development will 
soon be obsolete. Those who have in- 
timate knowledge of what has thus far 
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been accomplished, make no such claim 
or prediction. The materials employed 
in the construction of atomic bombs are 
far too rare in nature to be employed in 
widespread production of power for in- 
dustrial purposes, even if ways could be 
found for controlling or regulating the 
process. Although further research may 
disclose practical means of utilizing more 
plentiful materials, the cost of activat- 
ing them by methods now known would 
be prohibitive from an economic point 
of view. Certainly there is nothing in 
present knowledge of nuclear physics to 
justify the idea that energy from this 
source will seriously influence the de- 
mand for petroleum products within the 
foreseeable future. Should petroleum 
products ever become so expensive or 
nuclear energy so cheap that petroleum 
is no longer competitive in the power 
field, it will find a more essential market 
in the chemicai industries. Within the 
lifetime of all now living, petroleum pro- 
duction will continue to be one of the 
world’s most important industries. 

During the war years, great progress 
was made in applied electronics. The 
layman usually thinks of electronics in 
terms of radio, radar, and television, but 
this new field of science finds applica- 
tion in many less spectacular but no less 
useful ways. Of particular interest to 
the petroleum technologist are certain 
useful appliances providing a new ap- 
proach to problems of analysis. The elec- 
tron microscope provides a degree of 
magnification in microscopic inspection 
of material hitherto impossible. The mass 
spectrometer affords a means of rapidly 
distinguishing between various hydrocar- 
bons on a quantitative basis. The in- 
frared spectroscope is also helpful in dis- 
tinguishing between various closely re- 
lated materials in analytical work. The 
X-ray diffraction apparatus is useful in 
disclosing impurities and structural ir- 
regularities in castings and in metal- 
lurgical analysis. Electronic devices now 
available also find use in automatic con- 
trol of a wide variety of mechanical ap- 
pliances. 

Notable advances have also been made 
in improvement of various metallic al- 
loys and in increasing productive ca- 
pacity and reducing unit costs of ma- 
terials formerly unobtainable for indus- 
trial use at a price within the range of 
economic application. Production capac- 
ity of aluminum and magnesium, for 
example, has been greatly expanded. 
High grade alloy steels will henceforth 
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be available in greater volume and va- 
riety. Synthetic rubber products, superi- 
or to native rubber for certain purposes, 
will be obtainable in greater quantity 
and at lower cost. Synthetic rubber 
manufacture not only affords a new mar- 
ket for a large quantity of petroleum, but 
the products of this industry will also 
find useful application in a variety of 
ways in the petroleum industry. 

One of the most notable developments 
of recent years has been the large-scale 
production of synthetic oil products de- 
rived from natural gas, coal, and shale 
oil. Various governments and oil com- 
panies are spending large sums in long- 
range research, development, and pilot 
plant operations designed to disclose 
practical methods of large-scale produc- 
tion of petroleum substitutes. The Fisch- 
er-Tropsch process for synthesizing car- 
bon monoxide and hydrogen to produce 
hydrocarbons is regarded as particular- 
ly promising and is said to be successful 
in producing motor fuels from natural 
gas at costs competitive with present-day 
costs of automotive fuels derived from 
petroleum. Natural gas reserves have as- 
sumed new significance as a result of 
this development. This process is also 
applicable to gaseous mixtures produced 
from coal and oil shale. Hydrogenation, 
a more expensive process for producing 
motor fuels from coal, has also found 
wide application abroad, particularly in 
Germany, and has economically and 
technologically advanced during recent 
years. 

Though most manufacturers of drill- 
ing equipment have been engaged pri- 
marily in production of materials and 
appliances necessary in the prosecution 
of the war, progress has been made in 
development of new types of drilling 
equipment. There has been a notable 
trend toward the use of internal-com- 
bustion engine power for rotary drilling 
purposes. This has been occasioned in 
part by improved engine design, but pri- 
marily by new power transmission mech- 
anisms affording opportunity for multi- 
engine “hook-ups” giving greater flexi- 
bility in speed and power output than 
was possible in earlier designs. In this 
connection, a growing interest in hydrau- 
lic power transmission devicés is noted. 
Great progress has been made in unitiza- 
tion of the principal parts of the rotary 
rig, facilitating portability and reduc- 
ing moving time from one location to 
another. Sectionalized masts are popular 
as a substitute for the conventional der- 
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rick in drilling to shallow and moderate 
depths. These and other advances in the 
driller’s art have greatly reduced the 
unit cost of drilling and the rate of pene- 
tration in drilling. New depth records 
exceeding 16,000 ft. have been attained. 

Interest in drilling fluid technology 
continues with progress in development 
of oil-base fluids and of chemical addi- 
tives, viscosity reducing agents, gums 
and starches to confer special proper- 
ties. Acid treatment to remove mud 
sheaths from the walls of wells through 
producing intervals is found to be help- 
ful in improving production efficiency, 
especially in low-pressure formations. 
ise of chemical methods for selectively 
excluding water from wells and applica- 
tion of plastics as a substitute for cement 
in water exclusion, are worthy of special 
note . 

Successful results attained in drilling 
long horizontal holes entirely within the 
oil reservoir, from penetrating mine 
hafts, suggest a new approach to the 
problem of procuring greater drainage 
eficiency. A practical tool for deflecting 
: vertical well so that it follows a course 
entirely within the oil-producing forma- 
tion has lately been developed. Direc- 
tional drilling with rotary equipment is 
finding wide application in exploitation 
of off-shore oil deposits and in tideland 
ireas, particularly along the California 
coast 

[Important developments in new well 
logging techniques have been achieved, 
especially in the realm of radioactivity 
logging. Gamma ray logging, first de- 
veloped and found useful in differentiat- 
ing between shales and sands in the 
walls of cased holes, has been supple- 
mented by neutron logging, which is 
helpful in distinguishing between forma- 
tions of varying porosity. Much progress 
has been made in clarifying certain fea- 
tures of the electrical logging method, 
hitherto obscure, making it possible to 
approach quantitative interpretation of 
results obtained in practical application 
of this art. A new and useful tool for 
continuously recording the diameter of 
wells provides a caliper log that finds a 
variety of applications. 

Well completion techniques have been 
considerably improved. Gun-perforating 
of cemented liners in accurately logged 
intervals has permitted selective with- 
drawal of reservoir fluids hitherto im- 
possible with earlier, more primitive 
methods. Multi-zone completions provid- 
ing for simultaneous production from 
(wo or more producing intervals in the 
same well, have proved practical and 
profitable in some fields. Gravel-pack- 
ing of liners through the producing for- 
mation to reduce sand incursion and im- 
prove production efficiency, is finding 
wide application in some fields, with 
growing emphasis on conventional cir- 
culation methods in placement of gravel. 

Casing ‘design has been developed to 
a point where casing diameters, weights, 
and grades can be selected with con- 
fidence and with smaller safety factors 
than were formerly considered necessary. 
Graduated strings are more commonly 
used in casing the deeper holes. with 
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consequent saving in cost. Ability to 
carry single strings of pipe to great 
depth and to make it serve the dual pur- 
pose of wall support and water exclu- 
sion has encouraged use- of “slim-hole” 
drilling programs affording marked sav- 
ings in casing cost. 

Notable progress has been made dur- 
ing recent years in developing improved 
knowledge of reservoir conditions and 
factors influencing drainage of oi] reser- 
voirs. Pressure-volume-temperature 
studies to determine characteristics and 
phase relationships of reservoir fluids 
under high pressures and temperatures 
have become routine procedures. Better 
understanding of the influence of litho- 
logic properties of the reservoir rock on 
drainage has resulted from use of su- 
perior analytical methods and equipment 
for core inspection and analysis. Cheap- 
er and more dependable devices for me- 
chanical coring have given encourage- 
ment to this method of approach to res- 
ervoir studies. Improved methods of de- 
termining the connate water content of 
reservoir rocks have disclosed the im- 
portance of this factor in recovery of 
petroleum from its reservoir rocks. 

Analysis of the complex problem of 
three-phase flow of fluids (gas, oil, and 
water) through the porous reservoir and 
the mechanism of fluid displacement 
from the reservoir rock has been a mat- 
ter of continuing interest. The role of 
gravity, capillarity, connate water, free 
gas, and surface energy and methods of 
applying reservoir data in determining 
productivity indices of wells and mean 
effective permeabilities of the wall rocks 
are among the factors that have received 
special attention during recent years. 

Secondary recovery methods of field 
exploitation are finding an ever-widen- 
ing field of application. Both gas injec- 
tion and water injection methods are 
now fully proved and details of their ap- 
plication are well understood. Water- 
flooding projects have been initiated in 
many fields during recent years. Ex- 
ploitation by pressure maintenance is 
finding increasing favor in primary ex- 
ploitation. An oil mining method involv- 
ing drilling of long radial holes entirely 
within the reservoir rock from the bot- 
tom of a mine shaft in a Pennsylvania 
oil field has been watched with interest. 
Exploitation of distillate fields has been 
aided by better understanding of retro- 
grade condensation phenomena and sev- 
eral large projects of this type have late- 
ly been initiated. Electrical and dimen- 
sional laboratory models have been help- 
ful in predicting reservoir behavior un- 
der various assumed conditions in sec- 
ondary recovery and condensate field op- 
erations. 

Methods for estimating petroleum re- 
serves in new and partially depleted 
fields for appraisal and other purposes 
have lately been advanced by procedures 
for obtaining more complete knowledge 
of reservoir conditions. The “material 
balance” method, most recent of the pro- 
cedures for estimating reserves, provides 
a truly scientific approach to this prob- 
lem and, though complex, is finding in- 
creasing application. 





Proration practices designed to re. 
strict production of petroleum were rig- 
orously applied during the decade pre- 
ceding the war, but were to a conside;- 
able degree relaxed during the period «{ 
peak demand created by the war. Much 
has been written of the importance of 
adjusting production in each field to the 
maximum efficient rate at which it is 
capable of producing. With complete in- 
formation on reservoir conditions, thi- 
rate can be estimated. The objective of 
most proration plans is to permit produc. 
tion at a rate that will approach but not 
exceed this maximum efficient rate. Un- 
fortunately, the need for oil at the peak 
of wartime demand resulted in this rate 
being exceeded in some fields. Because 
of wartime depletion of our petroleum 
resources, proration will probably not be 
so pressing a problem in the postwar 
years as it was in the prewar period. 


@ Economic consequences of the war 
in the petroleum industry. Although we 
can visualize many advances in tech- 
nology that have resulted from the sci- 
entific developments during the recent 
conflict, it must be remembered that war 
is also grossly destructive of many of the 
things that make for industrial prosper- 
ity. During the four years 1942-1945, we 
produced and consumed nearly 6 billion 
barrels of American oil, or about 20 per 
cent of all the petroleum produced in 
this country since the beginning of the 
industry in 1859. Discovery of new re- 
serves during this period has fallen far 
short of withdrawals. Assuming that ad- 
ditional reserves can be found, only a 
greatly accelerated program of explora- 
tion and development can offset the de. 
pletion suffered during the war years 
and restore balance to the oil-producing 
industry. 

Discovery, development, and produc- 
tion costs are on a higher plateau than 
in prewar years. It will cost more to re- 
place the oil dissipated so rapidly dur- 
ing the war years than the cost of the 
oil thus consumed. Restless, militant 
labor demands higher wages; supplies 
and material are not available in suf- 
ficient volume and their costs are in- 
creased. Although labor and material 
costs may in time seek more normal 
levels, much of the higher cost of replac- 
ing reserves is due to the fact that wells 
must be deeper; dry holes are more fre- 
quent and remaining reserves more dif- 
ficult to find. Consideration of these con- 
ditions suggests that the cost of finding 
new oil reserves is on a permanently 
higher plane and is destined to increase 
still more as our reserves become fur- 
ther depleted. Also, the industry is con- 
fronted with price ceilings inadequate 
to provide the opportunity for profits 
sufficient to encourage exploration on a 
proper scale. 

Because of industrial strife, shortages 
of material and equipment needed for 
exploration and exploitation on a sub- 
stantial scale will apparently not be soon 
available. Manufacturing facilities for 
production of oil industry equipment 
have been largely devoted to manufac- 
ture of more essential war materials. Re- 
conversion to full-scale production of 
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Exclusive Distributors: California — 
CONTINENTAL SUPPLY COMPANY 6 


THE MEMO THAT SAVED $4100 25" 


“No, sir, that $4100 is not a guess," said 
the field engineer. ‘That's a proved dol- 
lars-and-cents saving. Here—look at these 
reports on Jones #52 and Jones #53.” 

“You know the formation in that field 
... high-pitched dome lime and sand- 
stones, badly faulted. Jones #52 took us 
24 days to 5400 feet, using 9 rock bits; 
Jones #53 made about the same depth 
in 19 days, and took only 4 rock bits. 
And remember, we used the same rig and 
the same crew on both wells. There you 
have it—5 days rig time saved, 5 rock 


bits saved, drilling under identical condi- 
tions. That's why | say that $4100 is a 
proved saving. 

“And | say that using the Totco Re- 
corder and Controlled Vertical Drilling 
Methods on Jones #53 made that dif- 
ference. On Jones #52, the recording 
device we used proved inaccurate at low 
angles. Why, we'd get readings showing 
a full 2° change in 100 feet... with our 
70 foot drill collar that just isn't possible. 
So we had to disregard the readings and 
feel our way slowly. That took time and 
plenty of rock bits. But on Jones #53, 
our Totco readings were right on the 
nose, down to small fractions of a de- 
gree. We knew right where we were, all 
the time. So, naturally, we were always 
drilling with the best possible weight and 
speed, and we used rock bits only where 
they were really needed. 

“That's why | recommend we use Totco 
Recorders and Controlled Vertical Drilling 
Methods on every well we drill.” 


*Based on actual records in our files. 


TECHNICAL OIL TOOL CORP., Ltd. 


1057 N. LA BREA AVENUE . 
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LOS ANGELES, CALIFORNIA 


REPUBLIC SUPPLY COMPANY OF CALIFORNIA 
Canada — OIL WELL SUPPLY COMPANY «© Export 


except Canada LUCE 
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Y EXPORT CORP., New York 
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at ELK HILLS 


In the swift development of oil production at Elk Hills, a 
worthy part was played by Case Oilfield Engines—one in- 
stallation being shown above. These complete power plants 
find favor for their good governing, their unfaltering power 
anywhere from half-speed to well above rated speed, and 
their consistent economy. 

They are known for ENDURANCE, seldom needing 
minor upkeep and going extra months before major main- 
tenance. Case Oilfield Engines are built in 25, 35 and 55 
HP. sizes, and fitted for gas or liquid fuels. They will again 
be available with safety cut-outs for unattended operation. 
For full information, call the distributor who maintains 
service.in your area. J. I, Case Co., Racine, Wis. 








DISTRIBUTORS 





Southwest Machinery Co., 1900 Linwood Blvd., Oklahoma City; 
Tulsa and Hobart, Okla. 


Wm. K. Holt Machinery Company, San Antonio, Texas 
Southwest Equipment Company, Dallas and Kilgore, Texas 


The Gulf Tractor and Equipment Company, 
3100 Polk Street, Ss 4 Texas 














oil industry equipment will require con. 
siderable time, especially when handi- 
capped by shortage of steel, which now 
threatens. Need for oil field equipmen: 
is world wide, and much of the equip 
ment and material produced during the 
next few years will be shipped abroad 
to markets not restricted by low profit 
ceiling prices. Meanwhile our domestic 
producers must wait for needed supplies. 

More than ever before, American cap- 
ital and American oil companies and 
technologists will be expected to assume 
leadership in exploitation of the world’s 
oil resources. Much of our capital and 
talent will be employed abroad. Our na- 
tionals must become more cosmopolitan 
in outlook and be prepared to assume a 
larger responsibility in world affairs. 


This will be necessary not alone to meet 


the demand for petroleum products in 
other countries, but in our own country 
as well. We shall probably find increas- 
ing difficulty in meeting our domestic 
needs from indigenous sources of supply, 
and must arrange for access to substan- 
tial supplies in other countries. Yet, the 
unsettled political conditions abroad 
would appear to make these foreign in- 
vestments seem hazardous. American 
nationals engaging in industry abroad 
must have better diplomatic support in 
the future than they have enjoyed in the 
past, and there must be a greater meas- 
ure of protection of American foreign 
investments by our government if capi- 
tal in sufficient volume for the need is to 
be made available. 

The petroleum industry has suffered 
a loss of much of its technically trained 
personnel. The armed services and other 
war industries have drained away many 
of the more active, younger men. Input 
of young, technically trained men from 
the colleges and universities has been 
negligible during the last four years and 
can not be resumed in normal volume 
for several years to come. Much of this 
represents a permanent loss to the indus- 
try that can never be restored. Some oil 
company executives believe that as many 
as ten years will be necessary to rebuild 
technical staffs, thus leaving the indus- 
try understaffed during a period that 
promises to be one of great technologic 
activity. 

During the next few years, colleges 
and industries of the United States will 
become the training agencies for many 
foreign students and technologists. Latin 
American nationals are already here in 
considerable numbers. European educa- 
tional and industrial establishments are 
shattered and will not soon regain their 
former position. Many will come to this 
country from the Near East and the 
Orient to study our industrial and educa- 
tional procedures. Our methods will, 
more than ever before, set the pattern 
for industrial development in other parts 
of the world. Thus may we gain political, 
economic, and industrial prestige.. % 


API spring meeting 

Directors of the American Petroleum 
Institute wil] hold their annual spring 
meeting in Fort Worth, Texas, May 28 
and 29. About 150 visitors are expected 
for the meeting. 
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FIG. 1. Right-of-way on Rangely 10-in. main line 


FIG. 2. Ditching machine makes slow but steady 
traverses rolling terrain in Skull Creek, Colo., area. 


progress up steep hill with the aid of a winch line. 


RANGELY LINE OPERATES AT HIGH PRESSURE 








By WILLIAM J. DAVIS, Associate Field Editor 


Waa activity was revived in the 
Rangely field, Rio Blanco County, Colo- 
rado, as a result of the Weber sand de- 
velopment, producers were so busy put- 

ting down new tests 
Batti and addingtoknown 

production in the 
new-found sand that little thought was 
given to providing an outlet for in- 
creased production. 

For years truckers had moved the 
field’s meager production from the Man- 
cos shale to refineries as far away as 
Salt Lake City, Utah, a distance of ap- 
proximately 234 miles. As the newly de- 
veloped sand added its mounting pro- 
duction, truckers added another outlet 
by making trips in the opposite direction 
and deposited the oil at Craig, Colorado, 
a distance of 105 miles, where it was 
pumped through Utah Oil Refining 
Company's 6-in. line to Wamsutter, 
Wyoming. 

By July, 1945, Rangely was produc- 
ing in excess of 5000 bbl. a day with 
prospects of a much higher figure and 
the trucking and 6-in. pipe line were 
inadequate to handle the growing pro- 
duction, even with the help of tank car 
shipments from Craig. 


Tue Utah Oil Refining Company being 
the major purchaser in the field decided 
to relieve the situation by buiding a 
gathering system and a 10-in. pipe line 


from the Rangely field area to its Ft. ° 
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Laramie-Salt Lake City line, the new 
line to join the existing one at Wam- 
sutter station. 

Stanolind Pipe Line Company, Tulsa, 
Oklahoma, acting as agent for Utah Oil 
Refining Company was charged with the 
responsibility of design and supervision 
of construction for the proposed line, as 
Utah Oil Refining Company had no pipe 
line organization of its own. 

The gathering system was designed to 
include some future development of the 
field. Mains consisted of 2.71 miles of 
12-in. and laterals totaled 18.8 miles of 
6-in. and 10.5 miles of 4-in. 

Total length of the 10-in. main line 
from Rangely field, to Wamsutter was 
148.5 miles. Four weights of pipe 
tapered the line from the single pump 
station at Rangely to its terminus. These 
weights were made up of 8.2 miles of 
38.2-lb. pipe, 13 miles of 34.24-lb., 12 
miles of 31.2-lb., and the balance of the 
line of 24.60-lb. pipe. 

Main line capacity was to be 20,000 
bbl. of crude a day at 1550 Ib. per sq. in. 
operating pressure. A single pump sta- 
tion at Rangely was provided to move 
the 34.6-deg. gravity Weber Sand crude 
and the 41.6 deg. gravity shale oil crude. 
Expected operating oil temperatures 
ranged from 20°F. to 80°F. 

Capacity of the line can be increased 
50 per cent in the future by adding an 
intermediate relay pump station, or 































per cent by adding two intermediate sta- 
tions. 

Contract for construction was divided 
into three parts consisting of the gather- 
ing system and first 41 miles of main 
line, a second section of 48 miles, and 
a third section of 59.5 miles. Anderson 
Brothers, Houston, Texas, R. H. Fulton 
Company, Lubbock, Texas, and Asso- 
ciated Contractors and Engineers, Hous- 
ton, Texas, were awarded contracts for 
the first, second, and third parts of the 
system in the order named. : 

W. S. Partner, superintendent of 
Stanolind Pipe Line Company at Cas- 
per, Wyoming, and J. C. Burch, district 
superintendent for Stanolind at Rawlins, 
Wyoming, were in charge of construc- 
tion. 

Pipe was received on location the lat- 
ter part of June and the first week in 
July. Actual work on the line was begun 
July.1 and continued with little inter- 
ruption from bad weather until it was 
finished and put into operation Septem. 


ber 19. 


RR ovte of the 10-in. main line for the 
first 40 to 50 miles was over extremely 
rough terrain rising from an elevation 
of 5200 ft. at Rangely to 7100 ft. Nu- 
merous small gullies and dry washes 
were spanned by the line, which in ex- 
treme cases was supported by A-frames 
or towers. The remaining 100 miles was 
rolling country dropping to an elevation 
of 6800 ft. at Wamsutter. 
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ln addition to the primer coat, the line 
vas coated with 5/32-in. hot asphalt and 
vrapped with a 16-lb. asbestos felt wrap- 
pe I 

fhe pump station was equipped with 


twin quintuplex horizontal single acting 
pump capable of delivering 525-bbl. an 
hr. at 400 r.p.m. and developing a pres- 
sure of 1550 lb. per sq. in. The two sets 
of five opposing pump plungers are con- 


are necessary as the pump runs at the 
same speed as the engine. 

Features of the pump installation are 
its high overall efficiency, less founda- 
tion, and consequently less building 


two units, the pump being of a unique nected to a common crankshaft that in space required. 
design used for the first time in pipe-line turn isdirect-connected through a flexible The pump is driven by a 6-cylinder, 


ice. It is known as a 3-in, -by 3-in. 


coupling to the prime mover. No gears 


13-in. by 16-in.,500-hp.,400-r.p.m. engine 
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iG. 5, Pump station floor plan at 
Rangely is spacious and efficient. 


that can operate as a straight diesel or 
on 90 per cent natural gas and 10 per 
cent fuel oil without the use of electrical 
ignition. It is planned to use natural gas 
and pipe line oil as fuel at this station. 
lwo complete main line pumping units 
of this type were installed at the 
Rangely station giving a total rated sta- 
tion capacity of 25,200 bbl. a day. 

Each prime mover drives a 40-kw. d-c. 
generator by V-belt drive from the main 
shaft for station auxiliary equipment 





and a third generator of the same rating 
is connected to a 4-cylinder, 60-hp., 1150 
r.p.m. diesel for standby service. 

Cooling of engine water is accom- 
plished by running the closed-system en- 
gine water, countercurrent to incoming 
pipe line crude, in a heat exchanger on 
the suction side of each pumping unit. 
The two heat exchangers are placed 
above ground and outside the pump 
room. 


FIG. 6. Welded and coated 10-in. line 
drys on skids before being lowered 
into ditch traversing hilly terrain. 


To assure adequate suction pressure 
to the main units, twoall-weather centrif- 
fugal booster pumps and motors rated at 
1000 bbl. an hr. at 15-lb. per sq. in. head, 
pick up oil from gaging tanks and force 
it through the heat exchangers to the 
main pumping units. 

Tankage consists of two 20,000-bbl. 
welded steel, floating roof, storage tanks 
at Rangely station. Positive displace- 
ment meters at the Wamsutter end of 
the line measure delivery into the Ft. 
Laramie-Salt Lake City line. 

Scarcity of water in this locality has 
forced the use of a cistern as the most 
reasonable means of obtaining engine 
water. Rain water is collected from the 
roof of the station house and deposited 
in a cistern for make-up water. In freez- 
ing weather when the station is shut 
down, engine water is drained into the 
cistern for re-use when the unit is started 
up again. 

Communication was maintained by 
construction of a telephone and _tele- 
graph line approximately 100 miles in 
length to tie in the Isle-Craig, Wam- 
sutter line system at a point near Baggs, 
Wyoming. 

Seven modern homes, a bunk house, 
a recreation building, and a warehouse 
near the town of Rangely and approxi- 
mately 3 miles from the station have 
been provided for pipe line personnel. 

Pipe line personnel for the gathering 
system and main line, consist of one dis- 
trict foreman, one district clerk, one 
chief station engineer, three station en- 
gineers, one engine-oiler, one division 
gager, two district gagers, one construc- 
tion foreman, and approximately six 
pipeliners. - 

xk 


THE PETROLEUM ENGINEER, January, 1946 














GENERAL OFFICES 
120 BROADWAY 
NEW YORK 





AMERADA 


PETROLEUM 
CORPORATION 






BEACON BUILDING 
TULSA, OKLAHOMA 


417 SOUTH HILL STREET 
LOS ANGELES, CALIF. 


THE PETROLEUM ENGINEER, January, 1946 


PHOENIX 
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FLANGES 


When the need is tor maximum strength, 
dependability, and long life, be sure to 
specify Phoenix Flanges. They’re drop 
forged of a mild steel especially suited to 
welding and machining and are available 
in a wide range of styles and sizes. They 
can also be supplied in Stainless steel, 
Everdur brass, and other alloys. 


Every Phoenix Flange complies with 
ASA requirements and ASME and ASTM 
specifications. 

If you have not yet received your copy 
of the new Phoenix Flange Catalog, write 
for your free copy today. 


Flange Division of 
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4 string of wanigans, as sheds on sledges are called, is drawn by a radio-equipped 
tractor with a snow plow in front. This represents the home and town of the oil 
field worker in the Arctic Circle. The snow train includes office, cook shack, bunk 
house, and tool shop, which are drawn to wherever the men are working. This one 
was photographed on the ice of the Arctic Ocean, 15 miles out of Point Barrow. 
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engiveer| THE U.S. NAVY SEEKS NEW 
aid OIL RESERVES IN ALASKA 


Ar THE top of the world the United 
States Navy is seeking a new oil res- 


 ervoir under the ice and snow. Already 


five separate oil-bearing sands have 
been found although none are in com- 
mercial quantities. Commodore W. G. 
Greenman, director of naval petro- 
leum reserves, stated that this discov- 
ery proves beyond question that the 
Point Barrow Reserve in Alaska is oil- 
bearing. 


The first actual drilling on the U. S. 
Naval Reserve was begun in the sum- 
mer of 1945 when a test went to 1856 
ft. before it was shut down because of 
the weather. This fall more supply 
ships have been going to Point Barrow 
to resume the work. 


The first ships came in the summer 


of 1944. Barges and LCM’s shuttled be- 


At the top of Alaska, where the diagonal 
lines are shown around Barrow, is Naval 
Petroleum Reserve No. 4 where man 
seeks new reservoirs of oil. The land ex- 
tends over 35,000 sq. mi., an area al- 
most equal to that of the state of Indi- 
ana, or half as large as Oklahoma. The 
map shows how the Arctic Ocean has 
become the new Mediterranean; the na- 
tions in black having Arctic lands have 
easy access to the Arctic. The black line 
from Seattle to Anchorage, and the 
white line from Great Falls, Montana, 
through Alaska, are air routes already 
established by Army Air Transport Com- 
mand and Naval Air Transport Service. 
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..-AND THE CHEAPEST TO MAINTAIN AND OPERATE 


In WILSON RIGS you have an unbeatable combination of advantages-out- 
standing engineering, rugged construction, and time-tested performance- 
advantages which have made WILSON RIGS first choice with drillers who 
do an outstanding drilling job and do it in a hurry. 


WILSON RIGS are money-making rigs because they provide the most effi- 
cient and economical type of performance - power, speed, easy operation, 
portability, and economies you've never experienced before. You, of course, 
are the final judge, and we want you to sell yourself on a WILSON RIG. 
Once you use one you will be a WILSON user from then on! 


WPA wanuracturine CO., INC. 


WICHITA FALLS, TEXAS 


A WILSON DRILLED THE DEEPEST WELL EVER DRILLED 
WITH A POWER RIG 
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Drilling machinery and equip- 
ment has to be hauled over the 
snow on sledges drawn by trac- 
tors. To get to the Barrow Re- 
serve materials are usually 
taken over the ocean instead of 
overland because travel is eas- 
ier. The location is hundreds of 
miles within the Arctic Circle, 
where temperatures of 50 below 
are common, winds have been 
known to blow 100 miles an 
hour, for 70 days the sun never 
appears above the horizon, the 
ground remains frozen the year 
round; summer never comes. 











In the severe cold of winter some tools become brittle as glass and snap. Most of the winter is spent in hauling supplies to 
drilling sites and even that has its difficulties. The steel kingpin on the sledge below cracked off 15 miles out of Barrow on 
the Arctic Ocean and repairs were made on the spot. The man at right is enjoying a “sunbath” from the welder’s torch. 


tween the loaded ships and the beach. 
When the cargo was ashore, tractors 
and wagons hauled it 7 miles from the 
point to a suitable camp site by the 
only fresh water lake in the vicinity. 
The first night the men slept in 32 tents 
and had hot food from a tarpaulin gal- 
ley. 

Within 60 days they had erected 
quonsets for barracks and mess hall 
and offices and had completed their air 
field. Planes flew in from Fairbanks. 


The winter of 1944 was spent in tak- 
ing the drilling equipment to locations 
decided upon by geologists who had 
explored the possibilities of the region. 
Hauling the heavy equipment across 
hundreds of miles of barren land in- 
volved establishing food and fuel 
caches and shelters along the way, and 
building camps for the drillers at the 
end of each trip. 

Costs for technical work and drill- 
ing of wells for the next three years is 
estimated at $8,900,000. When drill- 
ing is completed any productive wells 
will be capped for future use. Under 
the law establishing the reserve only a 
national emergency or an act of Con- 
gress will bring the Navy’s Alaskan 
properties to complete development. 

The Umiat anticline is the structure 
being tested by the first drills. Al- 
though it is slow going, the crew hopes 
to hit 3500 or 4000 ft. during the sum- 


mer of 1946. 


- 
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The heyday of high production, with cost a maker, assure you top service in installation 
> secondary consideration, is over. or maintenance. Roebling Wire Rope will help 
to remove the danger of costly shutdowns due 
to replacements .. . will help you profitably 
meet the coming years of competition. 
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All industrial equipment and supplies will 
have to be purchased with their cost-cutting 
possibilities a prime consideration. Equipment 
must save while it serves! 

JOHN A. ROEBLING'S SONS COMPANY 


| Wire rope in your business must do its part 
] in cutting overhead too. Meeting competitive ee oy ee Seer 
. business, equipped with Roebling “Blue Cen- Branches and Warehouses in Principal Cities 


ter” Steel Wire Rope, is a sure step in this 
; direction. The staying power and reserve 
. strength of any Roebling Wire Rope, regard- 
j less of its type, is real economy over a long 
' period of operation. 
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OIL RESERVOIR ENERGY -ANALYZING ITS SOURCE 


By K. MARSHALL FAGIN, Field Editor 


Tue nature of the energy that causes 
a discovery oil well to produce is one of 
the first and most important questions 
that oil production men attempt to an- 

swer, and, as the 
| EXCLUSIVE | source of this 

energy is often 


masked for many months, or even years, 
by either an excessively high or low rate 


of oil production, it is usually a matter 
of speculation for a long time, especially 
when little effort is made to diagnose the 
source, 


\ “dissolved gas drive” may appear 
to be a “water drive” to uninformed or 
inexperienced observers in the case of 
thick oil reservoirs with widely-spaced 
wells produced at a low rate, or in the 
case of oil reservoirs that are developed 
and produced very slowly. On the other 
hand, a “water drive” may appear to be 
a “gas drive” in the case of small oil 
reservoirs with relatively closely spaced 
wells produced at an excessively high 
rate. 

Although much thought has_ been 

given to the development of methods for 
determining the nature of the energy 
that moves the oil from the reservoir into 
the wells, it is a task that deserves and is 
receiving increasingly greater attention 
than it did in the days when wells were 
drilled primarily to meet offset or lease- 
hold obligations in a race to get more 
“oil in the tanks” than the operator 
across the fence. 
@ Early analysis of energy is possible. 
The correct answer to the oil reservoir 
energy question may be obtained in the 
early producing life of an oil reservoir 
by diligent analysis of reservoir pres- 
sures, and temperatures, gas-oil ratios, 
water-oil ratios, core and reservoir fluid 
analyses, structural conditions of the 
reservoir, gas-oil and water-oil contacts, 
and overall rates of oil, gas, and water 
production. 

The importance of obtaining, arrang- 
ing, and studying all the facts that can 
be assembled on a new oil producing 
reservoir cannot be overemphasized, for 
early recognition of the correct answer 
to this question is providing many of to- 
day’s oil production men with the keys 
that can open the way to the highest 
ultimate recovery of crude oil at the low- 
est producing cost from a reservoir. 

@ Classification of oil recovery 
“drives.” Table No. 1 presents a very 
brief summary of the characteristics of 
the three principal oil recovery mechan- 
isms. These are sometimes referred to as 
“drives” or “controls.” The various 
names applied to these three drives are 
rather confusing to the uninitiated, but 
this condition exists in part, due to the 
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effort of various people to describe more 
aptly the degree of effectiveness of a 
drive, or in some way coin a phrase to 
fit certain conditions in a particular res- 
ervoir that appear to distinguish that 
drive from another one. Aside from 
the difficulty of understanding the mean- 
ing of the various names of the recovery 
mechanisms, one must understand the 
fact that all three may be operating in a 
reservoir at the same time. This is espe- 
cially true in water drive reservoirs that 
produce oil at a high rate. 

@ All mechanisms may function simul- 
taneously. A small oil reservoir that had 
an initial reservoir pressure of 2000 lb. 
per sq. in. might have a water influx (en- 











Oil reservoir studies 
# made early in field’s 
life enable operators 
to recognize and take 
advantage of natural 
sources of pressure. 


sess 




















croachment) rate of 5000 bbl. per day 
at a reservoir pressure of 1500 lb. per 
sq. in., but the total production (with- 
drawal) rate is 10,000 bbl. per day (oil, 
gas, and water) as calculated at reser- 
voir conditions. In this case, then, the 
water drive mechanism is responsible 
for the energy that produces 5000 bbl. 
of the fluid, the other 5000 bbl. being 
produced by either a gas cap drive mech- 
anism or a dissolved gas drive mechan- 
ism or both, and the reservoir pressure 
may be expected to continue declining 
until the drop from the initial pressure 
is sufficient to increase the rate of water 
influx to 10,000 bbl. per day, or until 
the total withdrawal rate is reduced to 
the rate of water influx. 
@ Dangers of excessive production 
rates. One of the practical difficulties in- 
volved in a case like the above in wait- 
ing for that day to arrive when the rate 
of withdrawal will equal the rate of 
water influx and the reservoir pressure 
will tend to stabilize, is the fact that the 
weter-oil ratio of the low or edge wells 
will usually increase more rapidly than 
it should, due to coning or fingering of 
the water, and thus the total rate of 
withdrawal may be expected to increase 
nearly as fast or faster than the rate of 
water encroachment. 

From a standpoint of engineering and 
conservation of energy, therefore, and 
often from the standpoint of practical 


economics, it would be much wiser t 
reduce the total rate of withdrawal to 
the rate of water influx than to continu: 
production at the high rate and run the 
hazard of entering the vicious cycle of 
pressure decline, increased water pro- 
dution, and the increased expense of 
pumping and well repair and remedial 
work that might be expected. 

@ Gas and water injection may bal- 
ance energy. An alternative solution to 
a problem such as outlined above might 
be to return all excess gas production 
through “gas injection wells” to the top 
of the oil reservoir to create or augment 
a “gas cap drive,” and to return all 
water production through “water injec- 
tion or disposal wells” to the water sat- 
urated part of the oil reservoir forma- 
tion to augment the rate of water influx. 
Introduction of such a program might, 
in many cases, enable the oil operators 
to produce their wells at rates economi- 
cally high enough to take full advantage 
of the limited water drives that are 
found in many reservoirs. 

This solution is being practiced in sev- 
eral oil fields today in successful efforts 
to balance the natural reservoir energy 
and thus stop further reservoir pressure 
decline. In other fields, where the in- 
jection of gas and water are not suf- 
ficient to stop the pressure decline alto- 
gether, the decline is retarded enough 
to make such pressure maintenance 
projects very profitable to the oil opera- 
tors. In the majority of such instances, 
the operators would have gained a great 
deal more by having instituted such 
projects earlier in the life of the oil pro- 
ducing reservoirs. 

This is one of the reasons that more 

study is being given to the problem of 
determining the source or sources of 
reservoir energy in the newer fields as 
early in their life as possible. 
@ Gas — an important source of 
energy. Nearly all oil producing reser- 
voirs of the world contain natural gas 
in solution in the oil, and most produce 
oil due solely to the release of this gas 
from solution as the wells are opened 
at the surface or are pumped, and thus 
lower the pressure between the face of 
the producing formation in the well and 
the producing formation away from the 
well. The gas that is released by this 
reduction in pressure expands. Most of 
it escapes with the oil into the well, and 
the rest remains in the interstices (pores 
or flow channels) of the formation re- 
placing the oil that is produced. 

Inasmuch as the effect of gravity tends 
to operate in a formation in the earth 
as well as on the surface, the gas bubbles 
will tend to move upward through the 
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TABLE 1. 


A classification of oil recovery mechanisms. 





Other names for 
these “Drives” or 
TT a ” 
Controls 


Agent supplying 
or transmitting 
the energy 


Usual type of 
re servoirs 


Usual type of res- 
ervoir formation 


Usual porosity 
and permeability 
values 


Probable effec- 
tive drainage area 
of producing 
wells 


Figurative defini- 
tion of each class 
of recovery mech- 


1. Dissolved gas drive 
Gas drive 

Solution gas drive 
Depletion drive 
Internal gas drive 
Dispersed gas drive 
Capillary control 


Gas 


Closed to other sources 
of energy. 


Porous with capillary- 
sized flow channels. 


Low 


Limited by low perme- 
ability and Jamin ac- 
tion, or pendular con- 
dition. 


A reservoir that pro- 
duces its fluid as from 
a closed tank full of 
saturated sandstone of 


2. Gas cap drive 


Segregation drive 
Gas displacement 
Gravity drainage 
Gas cap expansion 
Volumetric control 


Gas 


Closed or Open, but 
not fed by percolating 
ground water. 


Porous, cavernous, or 
fissured with relatively 
large flow channels. 


Good to high 


Limited only by energy 
available in the reser- 
voir to move the oil 
into the wells. 


A reservoir that pro- 
duces as from an open 
tank of water with its 
pressure head reced- 





3. Water drive 
Water encroachment 
Water displacement 
Water flushing 
Water flooding 
Water influx 
Hydraulic control 


Water 


Open and constantly 
replenished by perco- 
lating ground water. 


Porous, cavernous, or 
fissured with relatively 
large flow channels. 


Good to high 


Limited only by the 
extent of the reservoir 
feeding the wells. 


A reservoir that pro- 
duces as from a water 
tank that is constantly 


anism low permeability with 
its pressure head re- 

Range of recov- ceding rapidly. 

ery (per cent of 15 to 40 

original oil in 

place) 

\verage recovery 

(per cent of orig- 20 

inal oil in place) 

Examples Burkbank, Oklahoma 


ing in direct propor- replenished. 
tion to the volume of 
fluid produced. 
20 to 85 25 to 60 
85 60 
Mile Six, Peru Luling, Texas 





— 





formation toward the top of the struc- 
ture as soon as the reservoir pressure 
becomes less than the “bubble point” of 
the oil-gas reservoir fluid. This may re- 
sult in the formation of a gas cap early 
in the life of the reservoir, if the oil is 
originally saturated, and the wells high 
on structure are kept closed in, or re- 
stricted on account of high gas-oil ratios. 
Otherwise, the gas will escape with the 
oil to the surface. 

\s much as 85 per cent of the oil 
originally in place in the formation may 
be left devoid of any further source of 
energy to move it into the well bore. 

(pplication of a vacuum to wells in 
simple “solution gas drive” reservoirs 
does not add to the reservoir energy, 
but simply reduces the reservoir pres- 
sure and thus induces release of a little 
more oil by further expansion of the gas 
that is always left in the formation space 
that has been vacated of oil. 

Thus, gas in solution in the oil origi- 
nally in place is an agent or source of 
energy for producing oil from a reser- 
voir formation. 

@ Gas cap drive—a source of energy. 
Many of the oil producing reservoirs of 
the world contain natural gas in a “cap” 
above the oil in addition to gas in solu- 
tion in the oil. Wells in these “gas cap” 
reservoirs may recover large pereent- 
ages of the total oil originally in place 
under ideal natural conditions. These are 
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high structural dip, uniformly good 
porosity, and good permeability. Scien- 
tific control of spacing and production 
practices, however, must be carefully 
applied in order to utilize fully these 
ideal natural conditions. The useful 
energy that might be derived from the 
downward expansion of many gas cap 
reservoirs has been lost through ex- 
cessively high gas-oil ratio wells situated 
below the gas-oil contacts, or even 
through gas wells completed in the 
caps. The latter situation is often the in- 
advertent result of discovering oil on 
the flanks of a gas pool after most of 
the gas has been produced, or even by 
gas wells in the caps “going to oil” due 
to the updip migration of oil from the 
flanks. 

Gas situated in caps above the oil can 
be a very useful agent or source of 
energy for the expulsion of oil from the 
formation by the downward expansion 
of the cap, but it has to be conserved, or 
it may not result in much more oil recov- 
ery than might be obtained by a solution 
type gas drive. 

The gas cap drive is called a “segrega- 
tion” drive because of the natural grav- 
ity segregation of the gas from the oil, 
and also because the gas released from 
the oil tends to move upward into the cap 
as the oil moves downward ° into. the 
wells. In effect, this is a gas-oil separator 
in the ground. 


“Gravity drainage” is a term thai 
aptly describes the movement of the oi! 
downward into the wells as the gas in 
the cap expands. 


@ Water drive—an important source 
of energy. Water is the other agent or 
source of energy for the production of 
oil. It is usually present in the produc- 
ing formation below the oil saturated 
portion of most reservoirs. 

Although water is present below the 
oil in many fields as a water table, it 
must advance upward into the oil satur- 
ated portion of the reservoir following 
the oil as the oil is removed by the pro- 
ducing wells in order to supply “water- 
drive” energy. In other words, the mere 
fact that water is present below the oil 
does not indicate that a water drive is 
present. 

In fact, wells in many fields are com- 
pleted near enough an original and 
static water table to produce consider- 
able quantities of water along with the 
oil because of the gas drive or gas-cap 
drive energy in the oil saturated portion 
of the reservoir formation, and not be- 
cause of an upward advance of the water 
level itself. The mere fact, therefore, that 
some wells produce water along with oil 
and gas is not conclusive evidence that 
a reservoir has a water drive, but a con- 
tinuous increase in the water-oil ratio of 
structurally low producing wells is a 
sign that the water is advancing and that 
a water drive of some proportion exists. 
@ Range of water drive “effective- 
ness.” The water drives in a few of the 
oil fields of the world contain enough 
energy (pressure and volume) to cause 
the oil wells to flow at high rates until 
the producing stream contains 100 per 
cent water. Some water drives have 
enough volume and pressure to cause 
the oil wells to flow at moderate rates 
until the producing streams contain 100 
per cent water. Many other water-drive 
reservoirs have only enough volume. 
however, to maintain the working fluid 
level in pumping wells until the oil is 
exhausted and only water can be pro- 
duced. 

The “effectiveness,” or energy, of a 
water drive, therefore, may range from 
excellent to poor, and it is necessary for 
oil operators to evaluate this energy by 
reservoir studies at different rates of 
withdrawal, in order to take maximum 
advantage of the inherently efficient 
flushing action of a water drive. 

This is especially true in fields having 
a poor water drive, for a comparatively 
slight reduction in withdrawal rate 
early in the life of a field may result 
in most of the ultimate production being 
flowed or pumped easiby, whereas oil 
production at a higher rate might lower 
the reservoir working pressure to such 
an extent that premature coning or 
fingering of the water into some of the 
wells would increase the total fluid with- 
drawal and tend to nullify the limited 
effectiveness of the drive. 

@ Water drives with small water pro- 
duction. It should be borne in mind that 
the wells in a water-drive reservoir may 
be completed high enough in the oil- 
bearing portion of the producing forma- 
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The MISSION ROLLING 
DOG principle employs a series 
of pipe engaging dogs stacked 
in each segment. When the pipe 
is engaged, each dog rolls down 
slightly, grips the pipe firmly— 
saves the time lost in trying to 
make ordinary slips hold. When 
the pipe is lifted, the dogs roll 
upward, instantly releasing the 
hold on the pipe, and freeing 
the slips from the bowl. 


The action of the “rolling dogs” in Mission 
Slips gives a positive grip and instant release, 
both of which make for faster, safer handling 


of pipe—and result in speeding up your round 
trips. 


And your drill pipe is protected, because the 
gradual cushioning grip of the rolling dogs 
prevents cutting or bottlenecking, and the © 


small, non-continuous teeth prevent undue 
concentration of stress. 


Light weight, perfect balance and well de- 


signed handles make Mission Slips easy and 
quick to handle. 


All these points of superiority, proved by 
years of successful field service all over the 
world, add up to one fact. For faster, safer 


handling of pipe—use Mission ROLLING DOG 
Slips. 


On» 0 


MANUFACTURING co. 





HUMBLE roan @YY) Houston, TEXAS 


EXPORT OFFICE, ROOM 1636 - 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. “Ant 





tion to produce only oil for a long time, 
and it would be erroneous to conclude 
that a water drive did not exist simply 
because none or only a few of the pro- 
ducing wells produce water. 

In the absence of continually increas- 
ing water production from structurally 
low wells, the presence or absence of a 
water drive in an oil reservoir may be 
revealed by a thorough study of reser- 
voir pressure behavior at various rates 
of withdrawal. Many other pertinent 
data should be obtained and studied, 
such as well productivity factors, analy- 
ses of cores and sub-surface samples of 
the reservoir fluids, reservoir structure, 
and sand thickness information, how- 
ever, in order to make material balance 
calculations that provide a quantitative 
evaluation of the effectiveness of a water 
drive. 

@ Well completion, production con- 
trol, and records. As a matter of good 
well completion practice operators try 
to complete their wells as far as possible 
above the water-bearing portion of an 
oil reservoir. This practice in conjunc- 
tion with the practice of controlling 
reservoir withdrawal rates assures the 
operators that the problems and expense 
of handling and combating the upward 
advance of the water will be delayed as 
long as possible. Eventually, however, 
oil wells located in water-drive reser- 
voirs will be reached and drowned grad- 
ually or quickly by the advancing water. 

The importance attached to the work 

of procuring adequate and accurate data 
from the time the discovery well in an 
oil reservoir is drilled until the reservoir 
is ready for abandonment cannot be 
overemphasized. Information on initial 
conditions of reservoir pressure, tem- 
perature, well productivity factors, sub- 
surface samples, etc., will enable the 
operators to take better advantage of the 
natural reservoir energy than they can 
without it. Early recognition of the 
sources of reservoir energy will often 
enable the operators to prepare their 
wells and plan their development pro- 
grams to obtain the maximum ultimate 
recovery of oil at the lowest cost per 
bbl. 
@ Production decline curves. Few, if 
any, natural reservoirs may be selected 
solely on the basis of their production 
lecline curves as being typical examples 
of reservoirs under dissolved gas drive, 
zas-cap drive, or water drive. The pro- 
duction decline curve is simply a graphic 
record of the oil production by time in- 
tervals. 

lt provides a trend after natural de- 
cline begins that is peculiar to the in- 
dividual reservoir. This trend is helpful 
in estimating the future oil production, 
but it does not indicate conclusively the 
nature of the energy that causes the pro- 
duction. 

For example, with only a few new 
wells producing from a large reservoir, 
no production decline may occur for a 
long time, perhaps two or three years. 
ven the reservoir pressure might not 
drop appreciably from the initial work- 
ing level due to a small water drive. The 
production decline curve would truly in- 
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dicate this water drive, but under ideal 
porosity and permeability conditions 
and with a large portion of the reservoir 
undeveloped, the production might not 
decline much from a reservoir having no 
water drive and interpretation of the 
curve as indicating a water drive would 
be erroneous. 

Suppose, then, that the remainder of 

the reservoir is developed during the 
third year and the withdrawal rate is 
increased for a time in proportion to 
the number of additional wells. The poor 
water drive soon becomes incapable of 
advancing as fast as the oil is produced, 
and both the oil production and pressure 
begin to decline. The production decline 
curve would then begin to indicate that 
the-field was in dissolved gas drive, but 
it would actually be producing due to 
a combination of the water drive, the 
dissolved gas drive, and possibly a gas- 
cap drive. 
@ Well abandonments reduce with- 
drawals. Some time later on in the life of 
this oil-producing reservoir, the total 
fluid production will decrease due to the 
abandonment of wells, and replenish- 
ment of the fluid by the poor water drive 
will equal the rate of withdrawal. The 
production decline curve will then re- 
flect the change to a water drive for a 
while, but as the water gradually, but 
surely, floods out the remaining wells, 
the decline curve will erroneously in- 
dicate a slow gas drive decline. 

Natural oil reservoirs may not only 
change from one drive or to another dur- 
ing their lives as indicated above, but 


REFRIGERATION 
& HORSEPOWER 


W. F. SCHAPHORST 


BR erriceration and air conditioning 
are rapidly becoming commonplace. 
Therefore, a chart showing the relation- 
ship between refrigeration and _horse- 
power has been developed by the writer. 

The chart is based on theoretical val- 
ues. A ton of ice represents 288,000 
B.t.u. And since one B.t.u. is equal to 778 
ft.-lb., and there are 33,000 ft.-lb. in a 
horsepower per minute, it is evident that 
the theoretical relationship can be read- 
ily determined. The chart shows that 
one horsepower is equivalent to 0.21 
tons of refrigeration, or, 10 horsepower 
is equivalent to 2.1 tons. In other words, 
with an overall refrigerating machine 
eficiency of 100 per cent a 10 hp. mo- 
tor would produce 2.1 tons of ice in 24 
hr. A 100 hp. motor would produce 21 
tons of ice in 24 hr. And so on. 

For example if you should want to 
know the theoretical equivalent of 6 
tons of refrigeration, you use the chart 
in this way: Find the 6 ir column B and 
glance across to column A. The answer 
is 29 hp. 

kk * 





may be operated efficiently under a com 
bination of natural sources of energ: 
or drives at the same time. Part of th 
wells may be located in a thick and pe: 
meable portion of a reservoir and pro 
duce primarily by virtue of a limite: 
natural water drive feeding into that 
portion. Another group of wells may b« 
located in a thinner portion of the reser 
voir that has low permeability due t: 
shale, ash, or more cementation. Thi: 
second group may depend primarily on 
the gas dissolved in the oil for producing 
energy. A third group of wells may be 
located in a structurally higher portion 
of the same reservoir and depend pri- 
marily on energy obtained from a gas 
cap. 

A better knowlege of the natural 
sources of energy and how to use them 
to the best advantage for the production 
of oil is being sought and obtained by 
today’s oil operators through enlarge- 
ment of their programs for making reser- 
voir studies and analyses. 
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4 Without sacrifice of strength 
| oshhe 5 ; 
d , a“ No other material can Egaal 


e@ In the years just ahead, light 
weight will become more and more 
important as a specification of draw 
works, blocks, swivels and other 
drilling equipment—because light 
weight means greater efficiency and 
economy in operation. 


Republic Alloy Steels will help you 
achieve light weight—without sacri- 
fice of strength. 


These fine steels are exceptionally 
high in strength-to-weight ratio. 
They can be used safely in smaller 
sections. They are unsurpassed in 
hardenability — resist wear. They 
are tough and strong — withstand 
shock and severe strains. They 
have the endurance to resist fatigue. 
They perform safely at “red” heat 
or in sub-zero cold. And they resist 
corrosion. 


All in all — Republic Alloy Steels 
will do the rough and tough jobs 
— the important jobs — efficiently 
and at low cost. 

Republic—world’s largest producer 
of alloy steels—is ready to have an 
experienced metallurgist discuss 
your needs and tell you which 





analysis to use for best results. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17,N. Y. 


% 


STEELS 


Also Casing—Tubing—Line Pipe— 
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(IL RUSH ON IN NORTHWEST COLORADO 


Ay “oil rush” rivalling the Cripple 
Creek gold rush of the 1890’s, but with 
modern machinery and _ big-company 
backing is taking place in the Book pla- 
ieau region of northwest Colorado. Cen- 
tering about the small sheep-and-cattle- 
town of Rangely (former population 329, 
iltitude 5200 ft.) on the White River 
in Rio Blanco County west of the Con- 
tinental Divide, wells are being drilled 
is fast as equipment can be brought in 
ind set up. The Weber sand formation, 
from which oil gushes in profusion wher- 
evel tapped lies some 6000 ft. below sage- 
brush level and was first penetrated by 
[he California Company in 1933. Until 
last summer no further effort was made 
to develop the field due to its distance 
from pipe lines and rail facilities but 
now major companies such as The Cali- 
fornia Company, The Texas Company, 
Stanolind, and others are prepared to 
spend $30,000,000 or more in its devel- 
opment. There have been no “dry holes” 
yet. Geologists say the field should ulti- 
mately yield at least 418,000,000 bbl. of 
oil and the outward limits of the field 
have not yet been defined. The Stanolind 
Pipe Line Company has built a 150- 
mile, 10-in. line, (capacity 20,000 bbl. 
daily) to Wamsutter, Wyoming, where 
it connects with other trunk lines lead- 
ing to Salt Lake City refineries. 

At Rangely there may be plenty of oil 
but there are few houses and little pure 
water. To alleviate the housing prob- 
lem now solved principally by trailer ac- 
commodations or by commuting from 
Vernal, Utah, oil companies are plan- 
permanent, full-basement homes 
for their workers. 

Che nearest railroad facilities are at 
Craig, Colorado, 110 miles northeast of 
Rangely. Shipping depots, offices, ce- 
ment plants, etc., have meant a boom for 
Craig, also. At Rangely the only pure 
water supply for residents, oil-workers, 
ind drilling operations is one artesian 
well. Pure water in this locality is al- 
most a priceless commodity. 

Drilling for oil in the new Rangely 
field, Colorado, in the rarefied air of 
»200-ft. altitude, with make-shift hous- 
ing, extremes of temperature, and a very 
limited pure water supply presents a 
severe test for both men and machinery. 

On the Associated No. 1 well at 
Rangely operated by the Lafayette Drill- 
ing Company, Johnie Starner and Fred 
M. Manning, Inc., owners, a General 
Motors blower-fed unit-injection 2-cycle 
diesel engine that is characterized by 
small altitude loss is being used. Here 
a Lee C. Moore “jackknife” rig, a 634- 
in by. 14-in. Gardner-Denver mud pump, 
an Emsco 8-speed converted drawworks, 
and an Emsco H-27-% rotor table 


ning 


- 
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powered by two General Motors Twin-6 
300-hp. diesel engines were used to drill 
5150 ft. of hole in 59 days, beginning 
October 1, 1945. There were no shut- 
downs due to engine trouble and replace- 
ment parts were confined to one blower 
drive housing packer. An additional GM 
Twin 6 unit was added to power a 744-in. 
by 12-in. Gardner-Denver mud pump on 
November 10. Owners estimated that 
addition of the third engine, by releas- 
ing the other two for full-time hoisting 
and rotary table work, saved them ap- 
proximately $400 a day. 

On atest, C. W. Miller and crew pulled 


44 stands of pipe and broke three subs 
in 43 min. Only one engine was used 
for the rotary table. On the 634-in. by 14- 
in. Gardner-Denver mud pump one en- 
gine at wide-open throttle held 575 lb. 
of pressure in 414-in. drill pipe, in 5100 
ft. of hole. Top engine temperature was 
180°F; 500 shaft r.p.m. through 1.75:1 
reduction gear. 

Fuel oil for the diesels on this opera- 
tion cost 9 cents a gal. and an average 
of 333 gal. a day were used including 
washing. Thus for 5150 ft. of hole the 
fuel cost for 59 days averaged only 
341, cents per foot of hole. kkk 


Lafayette Drilling Company working on Associated No. 1, Rangely. 
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TIME TO TAKE CENSUS Hz << 


OF CRITICAL PRESSURE POINTS © 


Giving them fully automatic control 





often tunes up an entire operation 


ATISFACTORY control at pressure stations is 
often taken for granted. Yet a moment's 
thought will reveal that many of those stations 
are potential trouble spots . . . sometimes lead- 
ing to serious irregularities in a critical process. 
Why not check up now, before you swing into 
full peacetime production? 


Chances are, all you need to eliminate any 
such trouble spot is a Stabilog Pressure Control- 
ler of the standard proportional-with-reset type. 
Unlike temperature, there’s seldom a serious 
problem of lag in pressure or flow control.. 
seldom the need for an instrument having spe- 
cial rate-sensing action. 


Stabilog Pressure Controllers are designed 
throughout for fidelity of measurement and con- 
trol. Pressure springs are engineered to be uni- 
formly accurate and fatigue-free. Mechanisms 
with exclusive Foxboro refinements eliminate 
dead space and friction. And Foxboro’s Stabilog 
Controllers — the first to use proportional-with- 
automatic-reset action- have never been sur- 
passed in performance. 


Write for detailed specifications on Stabilog 
Controllers for any pressure up to 10,000 psi. 
The Foxboro Company, 130 Neponset Avenue, 
Foxboro, Mass., U.S. A. Also Montreal, Canada. 
Branches in principal cities. 





If the record of a pressure change under hand operation 
is similar to Curve “A” above, direct control by a Stabilog 
Proportional-with-Reset Pressure Controller is the simple, 
sure prescription. (Rarely does pressure or flow control in- 
volve a process lag as revealed by Curve “B’; such condi- 
tions generally require HYPER-RESET Stabilog Control.) 





PpNUi ge) UV Vile 
PRESSURE CONTROLLERS 


REG. U. S. PAT. OFF. 
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THE 1945 TAX ACT 


By HARRY L. VISER, C.P.A., Shreveport, Louisiana 


B\ 1932 the country embarked upon an 
era of ever-mounting tax rates. Their im- 
pact was accelerated by a tightening of 
administrative policy, implemented by 
narrowing technicalities of judicial in- 
terpretation and bureaucratic regulation. 
So thorough has been our education, so 
harrowing our experiences, and so stifled 
our sensibilities, that the concept of 
many individuals concerning taxation 
became a matter of historical interest 
only. When one is facing economic an- 
nihilation, “The power to tax is the power 
to destroy.” simply does not register. 

Since V-J Day the most abused word 
in the business man’s vocabulary is “re- 
conversion.” It has even been said that 
the nation is suffering from “reconver- 
sion jitters.” The Revenue Act of 1945 
might properly be called the “Reconver- 
sion Tax Bill,” for it was designed to 
afford a measure of tax relief to both in- 
dividuals and businesses in this difficult 
period of transition from war to peace. 

So with the cessation of hostilities the 
very thought of tax relief was acclaimed 
throughout the nation, but the realities 
of our economy narrow and circumscribe 
the extent of the relief possible, and 
hence this bill will prove a disappoint- 
ment to many. The Budget Bureau esti- 
mates federal expenditures for the cur- 
rent fiscal year at more than 66 billion 
dollars. The probable deficit for fiscal 
1946 will amount to 30 billion. The na- 
tional debt is approaching 300 billion, 
and, although federal expenditures for 
the calendar year 1946 are expected to 
be much lower, it may safely be antici- 
pated that there will be a sizeable deficit 
for the fiscal year ending June 30, 1947. 
Hence a limited tax reduction only is 
possible in 1946. and congress turned its 
attention toward removing or reducing 
those taxes that seemed especially to 
hamper the process of reconverting our 
agency from war to a peacetime basis. 

The highlights of the bill are 12 in 
number, as follows: 


|. Present surtax exemptions are made 
applicable to the normal tax. 


2. The rate applicable to each surtax 
bracket is reduced 3 percentage points. 


3. The combined normal and surtax 
on individuals is reduced by 5 per cent 
of the tax. 


1. The excess profits tax is repealed, 
effective January 1, 1946. 

5. The 2-year carry-back of the un- 
used excess profits credit is extended for 


| year beyond date of repeal of the ex- 
cess profits tax. 


*An address before the Petroleum Account- 
ants Society of Dallas (Texas). 
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6. Lower corporate surtax rates are 
provided, effective on and after January 
1, 1946. The new rates are 6 per cent and 
14 per cent, instead of 10 per cent and 
16 per cent. 


7. The capital stock tax is repealed, 
beginning with the tax payable on July 
31, 1946, and the declared-value excess 
profits tax beginning with the related 
taxable year is likewise repealed. 


8. All enlisted personnel of the armed 
forces below the grade of commissioned 
officer have no income tax liability from 
1941 until the termination of the war, 
insofar as service pay is concerned. They 
are relieved of filing returns with respect 
to such pay. 


9. Commissioned officers are granted 
extensions of time up to 12 quarterly in- 
stallments for the payment of tax at- 
tributable to service pay. 


10. The tax on the use of motor ve- 
hicles and boats is repealed, effective 
July 1, 1946. The remaining war excise 
tax rates remain undisturbed, however. 
Existing law returns these rates to 1942 
levels 6 months after termination of hos- 
tilities, as proclaimed by the president 
or specified in a concurrent resolution 
of congress. 


11. The existing rate of 1 per cent on 
Social Security tax is frozen throughout 


1946. 


12. The provisions of Code Sec. 22 
(b) (9) and (10), relating to the dis- 
charge of corporate indebtedness in cer- 


tain circumstances are extended to De- 
cember 31, 1946. 


It might be of general interest to ex- 
amine more closely these 12 provisions 


of the bill. 


Extenpine the surtax exemptions to 
the normal tax of individuals will relieve 
about 12 million persons from filing in- 
come tax returns and paying tax thereon. 
That is roughly one-fourth of the na- 
tion’s taxpayers. The revenue loss from 
this provision is estimated at $782 mil- 
lion. In enacting this provision, congress 
evidently had in mind the repeal of the 
old Victory Tax. This was Senator 
George’s pet idea as a wartime measure, 
and first appeared in the Revenue Act 
of 1942. With the war ended, it is po- 
litically expedient to remove these 12 
million persons from the tax rolls. Lots 
of ’em have votes. 

The reduction of 3 percentage points 
in each surtax bracket, together with the 
further adjustment of 5 per cent of the 
total tax, represents a revenue loss of 
$559 million. This feature is a compro- 
mise between the House and the Senate. 


The House wanted a reduction of 4 per- 
centage points in each surtax bracket. 
The bill as finally passed affords the 
same relief as the House version in the 
lower income brackets; in the middle 
brackets up to $50,000 the bill actually 
provides more relief, whereas in the 
higher income brackets above $50,000 
the House version afforded the greater 
relief. So, unless you are really a big 
shot in the very high brackets, you are 
among the group of the most favored in- 


dividuals under the bill. 


Supplement “T” taxpayers will have 
supplied to them revised tables showing 
the tax due under the bill. This optional 
tax is computed on adjusted gross in- 
come the same as heretofore, and I’m 
sure we all are completely confused over 
this tax simplification idea. 


Likewise the Bureau will have to pro- 
mulgate before the end of this year re- 
vised withholding tables, for the new 
rates become effective January 1, 1946. It 
is not anticipated that new withholding 
exemption certificates will be necessary. 

Coming now to the provisions affect- 
ing corporations, the Senate prevailed 
over the House in repealing the excess 
profits tax January 1, 1946. This meas- 
ure is worth more than two and a half 
billion to industry. I think it’s what the 
president had in mind when he delivered 
his labor speech recently and hinted that 
business could finance wage increases by 
using the slack in existing price ceilings. 
Or, in one syllable words, pay it to labor 
instead of government. 


The retention throughout 1946 of the 
2 year carry-back of unused excess prof- 
its credit is a very interesting provisions 
Clearly it is a reconversion measure, giv- 
ing business a blank check for extraordi- 
nary expenditures to reduce wartime 
taxes. It is an invitation to the tax prac- 
titioner to justify some of his exorbitant 
fees. Presumably the Senate Finance 
Committee has thought of the same 
thing, for one sees where they expect 
to study the provisions and propose retro- 
active legislation on the subject. 


The scaling down of the corporate sur- 
tax rates 2 to 4 per cent is obviously an 
effort to give small business a break. 
This measure should prove popular in 
Texas, if for no other reason than the 
fact that one of your citizens has been 
chairman of the SWPC and has vocifer- 
ously carried the torch in behalf of small 
business generally. Here again one sees 
the effect of compromise—the House 
wanted a 4 per cent reduction in corpo- 
rate rates applicable to all corporations. 
The Senate version gave the larger re- 
duction to corporations with incomes un- 
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cd $15,000. Now there are about 260,- 
0 ) corporations expected to have tax- 
a le incomes in 1946. More than 200,000 
« them are expected to report less than 
).000 of taxable income. It would have 
st $63,000,000 in revenues to give the 
lief to the small corporations, whereas 
- House version would have reduced 
r venues $646,000,000. As finally enact- 
|, the reduction in surtax rates will 
\use an estimated decline in revenues 
{ slightly more than $350,000,000. You 
e, gentlemen, they do it with mirrors; 
more votes, less shrinkage in revenues; 
first you see it, then it disappears! 


The Capital Stock Tax is repealed, be- 
vinning with the tax payable on July 31, 
1946, and the Declared Value Excess 
Profits Tax is likewise repealed, begin- 
ning with respect to the tax payable for 
the related year. As we all know, the 
Capital Stock Tax is payable in July of 
each year and is imposed on whatever 
value a corporation may choose to de- 
clare. That value is presumably deter- 
mined in accordance with estimates of 
income to be earned in the current tax- 
able year, for the Declared Value Excess 
Profits Tax is levied on the amount of 
income in excess of specified ratios of 
the declared value of the capital stock. 
A loss in revenue of $228,000,000 is esti- 
mated to result from the repeal of these 
two taxes, 


Someone is always taking the joy out 
of life and the romance out of business. 
This annual guessing contest has here- 
tofore created a brisk demand for crystal 
gazing, necromancy, and other phases 
of legerdemain from within the account- 
ing profession, and now it is repealed by 
a refreshing zephyr from Capitol Hill! 
Manufacturers of aspirin and other head- 
ache remedies will be forced to adjust 
their policies in view of a declining de- 
mand for their products. 


® ERIOUSLY, the elimination of these un- 
certainties from the tax structure marks 
a progressive step forward. It is in line 
with the consistent recommendation of 
accountants, lawyers, economists, and 
others having to do with the simplifica- 
tion of the tax structure. 


The bill contains an additional amend- 
ment applicable to the recovery in fiscal 
1946 of foreign properties seized by the 
enemy during the war. Under present 
law a corporation in such position would 
have probably been subjected to declared 
value excess profits tax on the value of 
such recovery, inasmuch as the event 
could not have been anticipated and in- 
cluded in its declaration for Capital 
Stock Tax purposes. Under the amend- 
ment, a tax of 114 per cent of the amount 
recovered will be imposed. 

The bill excludes from gross income 
all active service pay received during the 
war years by members of the armed 
forces below the grade of commissioned 
officer. Under this provision enlisted men 
will have no tax liability as to active 
service pay of taxable years beginning 
after December 31, 1940, and before ces- 
sation of the war. They are relieved from 
the necessity of filing returns for these 
years as to such pay. Claims for refund 


of any tax that has been paid for such 
years are now in order. 

With respect to commissioned person- 
nel, the $1500 annual exclusion contain- 
ed in present law is continued. Liability 
for payment may be extended insofar 
as it relates to service pay, for 36 months, 
payable in 12 quarterly installments 
without interest. These provisions with 
respect to tax liability of service men 
will doubtless receive general acclaim. 
As finally enacted, the bill represents a 
compromise of the demands of pressure 
groups for complete forgiveness of all 
tax liability of service men throughout 
the war. 


BRepeawinc the tax on the use of motor 
vehicles and boats will reduce govern- 
ment revenues an estimated $140,000,- 
000. This is the $5 stamp tax you have 
had to pay each July on your automobile. 
If any of you owned motor boats, you 
will recall your tax might have been as 
high as $200 a year. 

The Use Tax was enacted by the Rev- 
enue Act of 1941 and was intended pri- 
marily as a source of revenue during the 
emergency war period. With the war 
ended, this reason for retaining the tax 
no longer exists. 

The House wanted to repeal all war 
tax rates effective June 30, 1946. The 
Senate Finance Committee, however, be- 
lieved that other tax reductions were 
more desirable for the economy during 
the reconversion period, and their view 
finally prevailed. These rates will there- 
fore automatically return to 1942 levels 
six months after the cessation of hostili- 
ties as proclaimed by the president or 
specified in a concurrent resolution of 
the congress. 

The bill freezes Social Security Tax 
rates at 1 per cent throughout 1946. Both 
the House and Senate were in agreement 
with respect to this provision. The in- 
evitable showdown in the broad arena 
of social legislation has only been post- 
poned, however. If straws tell which way 
the wind blows, one may take small com- 
fort from the definite leftist trend ob- 
servable in the recent elections in Great 
Britain and France. This is neither the 
time nor the place to explore the ramifi- 
cations of this subject, however. 

The provisions of Code Sections 22 
(b) and (9) and (10), relating to ex- 
clusions from gross income, and pertain- 
ing to income from the discharge of in- 
debtedness realized by corporations un- 
der certain technical circumstances, have 
been extended to December 31, 1946. 
This provision is of limited application, 
and involves a mass of technicalities that 
would prove infinitely wearing to us. 

The Senate Finance Committee esti- 
mates that 1946 tax liabilities under the 
bill will aggregate $26,500,000,000, 
which is a reduction of $5,920,000,000 
under existing*law. Of this amount, $2,- 
644,000,000 is attributable to reductions 
in individual income taxes; $2,555,000,- 
000 to the repeal of the excess profits 
tax; $581,000,000 to the reduction of 
other corporate taxes, and $140,000,000 
to the repeal of the use tax on motor 
vehicles and boats. kkk 
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LINE SCALES 





10 of the 20 Models we manufac- 
ture. 40.000 pounds to 500.000 
pounds. A special scale for any job. 


With a Line Scale you know the pull 
on the line, and the weight on the bit in 
pounds. Accurate, sensitive, rugged and 
economical. 


line Scales are dependable, even in 
areas of rapid temperature changes. Re- 
peated tests prove the accuracy of Line 


Scale readings under all working con- 
ditions. 








LINE SCALE CO., INC. 


Phone 2-1765, 907-11 SE. 29th Street, Box 4245 
OKLAHOMA CITY, OKLAHOMA 














For QUICK, ACCURATE TESTS 
Use CURTIN CENTRIFUGES 


No. 3420 

15 c.c. ma- 
chine .... 
Cranks and 
heads inter- 
change- 
able with 
100 c.c. ma- 
chines. 





Simple in design... Ruggedly 
built... Require no special care 
. + Great Ratio and throw of 
crank produce required speed 
with no strain. Curtin Centri- 
fuges meet all A.S.7.M. Standard 
Method D-96-40 and A.P.J. Code 
No. 25 requirements. Fully de- 
scriptive literct-re upon request. 


W-H-C N«Co. 


HOUSTON ‘S=x TEXAS 
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The 
Gray 
B-44 


Swivel 
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LUBRICATION Is the Life Blood 


of Your Rotary Swivel 


GRAY Rotary Swivels are precision tools, 
manufactured to close tolerances, and are de- 


signed to give long, trouble-free service. The > 


operator will get the service which has been built 
into a GRAY Rotary Swivel if it is properly 
lubricated, handled and maintained. Proper lu- 
brication at regular intervals should be made the 
first must on your list of things to do to keep your 
GRAY Rotary Swivel in operation. Here are some 
specific recommendations: 


Bearings — Bearings are critical. Do not use 
grease — use only mild type extreme pressure 
gear oil S.A.E. 140. If not in use, keep lubricant in 
the housing to protect bearings. 


Wash Pipe Packing ‘Unit—This unit should be 
lubricated frequently, since the grease serves to 
wash out any mud that may have passed the 
lower packing rings, and serves to renew the 
packing units. 


Upper Oil Bath Packing—This should be lubri- 
cated at the same time as the wash pipe packing 
unit, so as to keep the packing pliable. 


Bail Bolt Pins—Each of the bail bolt pins should 
be greased frequently, using the Alemite con- 
nection provided. 


Gray swivels provide more strength 


with less weight 










TOOL COMPA 
HOUSTON 





Export Representative: GUY E. DANIELS, 30 Rockefeller Plaza, New York City 
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AIR PATROL OF PIPE LINES 


By MAXWELL W. BALFOUR, Vice President, Spartan Aircraft Company 


Air patrol of pipe lines—as a practical 
»peration—is getting the “acid test.” 

Although many persons in the oil and 

aviation industries regard aerial patrol 

of pipe lines as a 
| EXCLUSIVE | new idea, the fact is 

it was first tried and 
proved more than 16 years ago, by the 
Mississippi River Fuel Corporation in 
the patrol of its 500-mile gas trunk line. 
MRFC has, without interruption, main- 
tained aerial patrol ever since and is to- 
day patrolling its line on a schedule of 
four one-way trips per week. This allows 
the pilot to retrace the line the following 
day and return to his base. Operational 
costs are thus held to a minimum and no 
dead-head (not flying over pipe line) 
costs are incurred. 

The Shell Pipe Line Company has op- 
erated its own aerial pipe line patrol 
over the last 7 years. Due to its extensive 
trunk line system from Texas to the 
Great Lakes region, Shell has found it 
necessary to use 3 patrol planes based at 
Tulsa Municipal Airport. 

In recent years several pipe line com- 
panies transporting crude oil, gas, and 
products, have experimented with aerial 
pipe line patrol only to abandon the 
project as unsuitable to their require- 
ments. Almost without exception, in- 
vestigation has shown that neither the 
company nor the pilot-contractor under- 
stood the problems of the other. More- 
over, there was a lack of cooperation be- 
tween the two on such matters as the 
proper marking of a section of right-of- 
way invisible to the pilot. Another factor 
contributing to the failure of these ex- 
periments was the pilot’s ignorance of 
the job, and in many cases his use of the 
wrong type of aircraft. 

Within recent months enough pipe 
line companies have inaugurated aerial 
pipe line patrols, either as intra-com- 
pany operations or through contractors. 
to prove or disprove the practicability of 
the project. Unfortunately, the decision 


Two-passenger Luscombe in use for 
pipe line patrol by one contractor. 





Cooperation between 
ground crew and 
airplane pilot an es- 
sential to effective pa- 
trolling of pipe lines. 



































of some companies will be negative due 
to the inadequacies previously mention- 
ed. Among experienced pipe line patrol 
pilots, however, the consensus, based on 
their actual experience, is that all types 
of pipe lines are suitable for aerial pa- 
trol whether these lines contain crude 
oil, gas, or products, provided there is 
constant cooperation between the pipe 
line company and the aerial pilot. 

Of the companies presently using 
aerial patrol, some, as previously men- 
tioned, are operating their own planes, 
whereas others employ contractors. In 
either case the work is being done from 
a single base and the patrol circuits ex- 
tend over many states. This requires the 
operation to be extended too far from 
the base of control, particularly where 
the operator or the company is limited 
in pilot personnel and flight equipment. 

Well informed opinion holds that a 
comprehensive organization of pipe line 
patrols would result in a more efficient 
and much less costly service than the 
present system of small contracts. An 
organization with adequate facilities in 
pilot personnel, equipment, and financial 
strength is necessary to operate a de- 
pendable service of this nature. Such an 
organization should have several bases 
of operation each centrally located in an 
area comprising several states and in- 
cluding all trunk pipe line areas from 
which the greatest number of closed pa- 
trol circuits might be obtained. As an il- 
lustration, with one base in Texas, 


THE PETROLEUM ENGINEER, January, 1946 


others in Oklahoma, Missouri, Indiana, 
and Pennsylvania, aerial pipe line patrol 
circuits could be planned whereby the 
patrol plane would never be more than 
a few hundred miles from its base. Each 
base should be equipped with sufficient 
pilot personnel and flight equipment to 
operate the patrol systems in its respec- 
tive area. In this way the greatest com- 
mon fault experienced in the present 
system of small contracts may be elimi- 
nated. 

There are several reasons why a con- 
tractor engaged in many phases of the 
aviation industry can patrol a company’s 
pipe line more efficiently and with less 
expense than the company itself. Through 
a network of closed circuits over the 
lines of several companies the amount 
of dead-head flying is greatly reduced. 
With an owner-operated patrol the pilot 
flies to the end of one line and either 
lies over several days or returns to his 
base. It is easily seen that under owner 
operation, dead-head flying may con- 
sume 50 per cent of the total miles and 
hours flown. The aviation contractor with 
a pool of pilot personnel and flying 
equipment is better able to maintain a 
scheduled patrol service in the event of 
failure of the personnel or the equip- 
ment. Also, the aviation contractor is 
able to perform his own maintenance, 
whereas a company-owned patrol] must 
hire additional employes for maintenance 
requirements or pay customer prices for 
the repair and maintenance of its flight 
equipment. 

The results from aerial patrol of crude 
trunk lines by an efficient, well trained 
pilot have proved far superior to those 
obtained from the pipe line walker. From 
an altitude of 150 to 300 ft. above the 
right-of-way a pilot is able to observe 
conditions adjacent to the right-of-way 
that the pipe line walker cannot see. 
With the cooperation of the pipe line 
company in keeping its right-of-way clear 
of any overhead obstructions and in the 


Two-passenger Monocoupe used in 
aerial patrol by a pipe line company. 
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\bove is a 4-passenger Fairchild 24, cruising speed 100 
to 120 m.p.h., used in aerial patrol. Below is a 4-seated 
Spartan “Executive” used by oil companies for person- 
nel transportation with increasing frequency. 


Above is 10-passenger twin-engine Lockheed “Electra” 
Model 10A used by oil company executives for transpor- 
tation on either charter or lease basis. Below is another 
view of the Spartan Executive shown at left. 





proper marking of that portion not visi- 
ble from either the ground or the air, 
o terrain is too rugged to affect the ef- 
ficiency of an aerial patrol. Pilots with 
proper training or experience, once they 
have reported a leak in a crude line, are 
ible to distinguish the difference between 
lead oil stains (after the leak has been 
epaired) and live oil stains. 
lhe aerial patrol of gas lines can be 
just as efficient as that of crude oil lines. 
\ bad leak or break in the gas line may 
be seen from the air as easily as from 
the ground. In addition, any well trained 
pilot is able to detect evidence of small 
is leaks through the discoloration of 
vegetation on the right-of-way more read- 
ily than the ground walker due to his 
field of vision. Most pipe line companies 
transmitting natural gas are using two 
types of ground patrol: (1) The line- 
valker patrolling the line once every 
ek or two, and (2) the bar crew in- 
pecting the line every two or three 
mths. It is common knowledge that for 
ery leak the linewalker is able to find 
bar crew will find a hundred. On gas 
ransmission lines where there are no 
onsumer meters for the linewalker to 
read, aerial patrol can replace the line- 
valker and do a more efficient job in far 
s time. 
In the aerial patrol of products lines, 
cially those containing gasoline, ef- 
ciency is not as high as with the patrol 
t crude or gas lines. Only when the gas- 
contains a coloring agent can the 
trol pilot detect the smaller leaks. 
il patrol of a products line for the 
purpose of observing conditions of the 
ht-of-way is superior to linewalking, 
however, because the patrol pilot is able 
ilso to observe conditions adjacent to 
the right-of-way. 


A 
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Under present systems of ground pa- 
trol the average cost is $1.00 per pipe 
line mile per patrol. When patrols are 
maintained on a frequency of one a week 
the result is $52.00 per pipe line mile 
each year, and pipe line companies gen- 
erally concede that ground walkers do 
well to find 75 per cent of the leaks. 

Compare the above costs with the av- 
erage cost of 20 cents per pipe line mile 
for aerial patrol. One large aircraft com- 
pany now negotiating aerial patrol con- 
tracts throughout the pipe line area of 
the United States is using a flat rate of 
17 cents per pipe line mile with no dead- 
head flying costs to be charged to the 
pipe line company. It has been proved 
that efficient aerial patrol not only per- 
forms the job of inspecting the right-of- 
way more efficiently than the linewalker 
but can also detect the same and in some 
instances a higher percentage of leaks. 





Japs used up oil 


William Green Johnston, Okla- 
homa City oil man, on his return 
from a tour of Japan and Korea 
as petroleum expert of the Pauley 
reparations commission said that 
the Japanese were down to coco- 
nut oil and alcohol for fuel at 
war's end. He said that 55 per 
cent of her refineries were de- 
stroyed by bombing and esti- 
mated it would take millions of 
dollars to repair and rebuild the 
fuel plants. Only two tankers of 
fuel oil were left when the 
Japs surrendered, Johnston said. 











Yet, the method of aerial patrol costs the 
pipe line companies about one-fifth the 
ground method. When one pipe line com- 
pany transporting crude reports that its 
former annual cost allocated to pipe line 
ground patrol was in excess of several 
hundred thousand dollars it seems to be 
only good business for all pipe line com- 
panies operating extensive trunk line 
systems to give serious consideration to 
aerial patrol. 

The numerous methods of plane-to- 
ground communications developed dur- 
ing the war enable the pilot to maintain 
contact with pumping station engineers 
along the route. One of the chief ad- 
vantages of dealing with a large aerial 
patrol contractor is that such an organ- 
ization possesses the know-how and fa- 
cilities to work out an effective com- 
munication system. 

The time element is the most impor- 
tant value of aerial patrol. When a leak 
or break is sighted and reported, the 
nearest plane is often able to reach that 
section of the line in a matter of min- 
utes. In one instance a break was re- 
ported within a 40-mile section of a bu- 
tane line that used ground walkers in 
conjunction with their aerial patrol. The 
patrol pilot flew 150 miles to that section 
of line, found the leak, and the report 
was in the pipe line company’s office be- 
fore the ground walkers had arrived at 
the scene. 

Most pipe line companies agree that 
one patrol a week is sufficient for the 
maintenance of their trunk lines. The 
flight schedule, however, should be suf- 
ficiently flexible to allow for adverse 
weather conditions. 

The patrol pilot’s report should be 
made in writing, by telephone or tele- 
graph, or by dropping messages at pump- 
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ir stations; the method depending on 
tl. importance and urgency of the de- 
fet to be reported. After the comple- 
tion of-each scheduled patrol flight a 
; written report should be submitted to 
te pipe line company and should in- 
«ude the following points: Exact loca- 
t on of: (1) Surface stains and evidences 
vo? leaks, (2) washouts and other evi- 
cence of right-of-way deterioration, (3) 
excavations close to pipe lines, (4) de- 
oosit of debris on right-of-way, (5) clear- 
ing of timber land in preparation for 
cultivation, (6) the building of terraces, 
water ponds, or slush-pits on or adjacent 
to the right-of-way, (7) the construction 
of buildings or well derricks close to the 
pipe lines, (8) ditching or construction 
for new pipe lines, (9) -grading for con- 
struction of new roads, (10) improve- 
ment of and grading of existing roads, 
| (11) construction of drainage or irriga- 

tion ditches or canals, (12) condition of 
: river banks where the pipe lines cross 
, streams, (13) trees and debris collected 
on lines crossing creeks and rivers, (14) 

exposure of pipe lines crossing creeks 
and rivers, (15) oil on surface of water 
adjacent to pipe lines, (16) waste oil or 
salt water ponds or drainage on line, 
(17) fires of any nature near the line, 
(18) livestock on right-of-way, possibly 
dead or injured, (19) broken telephone 
poles, insulators, crossarms or wires; 
burned poles, broken branches, or trees 
on lines that might disrupt service, and 
(20) any new activity along the rights- 
of-way that might cause hazards or op- 
eration restrictions. 








Magellan. 


house in Chile. 





Oil found at tip of South America 


A new oil field is indicated in Chile that will hold much attention with 
new records. It is probably the most southerly oil production in the world 
and is believed to be the first commercial oil production in Chile. 

The discovery is the Corporation de Fomentos No. 1 Spring Hill, drilled 
by the Livermore Corporation of Lubbock, Texas. The well, which had 1700 
ft. of 38 gravity crude oil on a drillstem test from 7420-38 ft., is on the 
island of Tierra del Fuego, six miles from the north end of the Straits of 


The company is government owned. Since 1941 the Chilean govern- 
ment has spent $1,300,000 in exploratory work and 10 structures have 
been worked out. The discovery was drilled on a geophysical-detailed 
structure under direction of Larry Morris of the United Geophysical Com- 
pany. Mid-Continent Supply Company of Fort Worth has opened a ware- 








As is any operation requiring skill and 
judgment, the individual’s familiarity 
with the task is a prime factor. It must 
be realized that even the most experi- 
enced and skillful pilot needs thorough 
familiarity with the right-of-way before 
the highest degree of efficiency in pipe 
line patrolling can be attained. This 
usually requires from 4 to 6 scheduled 
flights over each right-of-way. 

Success in aerial pipe line patrolling 
permits no skeptical show-me attitude 
on the part of the pipe line company or 
its personnel. It justifies and demands 
cooperation. Before any scheduled pa- 
trol is started the company’s dispatcher 
should provide each pumping station 
with a flight plan—complete as to time 
of the plane’s expected arrival. Each 
pumping station engineer should be 


ready to receive or relay any communi- 
cation with the pilot, thereby assuring 
the utmost benefit to his employer, and 
the maximum degree of reporting speed 
in event of accident induced by the nor- 
mal risk that the pilot assumes in the 
business of low altitude flying. 
Coordination between ground crew 
and the airplane crew is responsible for 
the writing of a brilliant chapter in the 
history of World War II. This same 
espirit de corps merits much ofthe credit 
for the successful operation of the na- 
tion’s commercial airlines. The same 
spirit of understanding and cooperative 
effort will make aerial pipe line patrol 
the sound and economical method of 
conserving valuable property and ma- 
terial. 
xk 
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BLACK on 
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BETTER SIGHT 















WYTEFACE “A” Steel Tapes 
have raised black graduations on 
a crack-proof white surface. Easy to 
read in any light, from any angle. Faster 
measurements with fewer errors. Designed 
for hard service. White background is 
protected by raised steel markings and 
rims. Resists abrasion from rails, pipe, 
rocks, concrete. Protected against rust. See 
your supply house. Write for catalog. 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK - HOBOKEN, N. J. 
CHICAGO « DETROIT « ST. LOUIS 
SAN FRANCISCO « LOS ANGELES » MONTREAL 


WYTEFACE “A” 


STEEL GAUGING TAPES 
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QUALITY 
ENDURANCE 


Drafting 
Reproauction 
Surveying Equipment * 
and Materials. 
Slide Rules 










DEPENDABILITY 

















SIX-INCH STROKE 4 
POWER PUMPS //7/ 
LINERS 21/2” to 4” 


Heavy duty designs 
—engineered for 
dependable Oil 
Field Service — 
gives the ultimate in 
efficient service. Our en- 
gineering staff is available 
for information or installation and 
requirements. 


Write today for Catalog 200. 
LEYMAN MANUFACTURING CORP. 


The JOHN H. MCGOWAN @o. DIVISION 
59 CENTRAL AVE CINCINNATI 2 
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(1) Process adjustments 


A new indexet las been perfected by 
the Brown Instrument Com;any, Phil- 
adelphia, Pennsylavnia. The new device, 
known as the “Adjustable Indexet,” is 
described by engineers of the Brown 
company, industrial instrument divi- 
sion of Minneapolis-Honeywell Regu- 
lator Company, “as essentially a pneu- 
matic receiver with two new mechanisms 
added, consisting of ‘span’ and ‘zero’ 
shift.” 

The span or proportional adjustment 
permits a change between the span 
through which the instrument control 
point is moved and the change in trans- 
mission pressure that moves the control 
point. Span dial is calibrated in terms of 
the distance in per cent of full scale that 
the control index will move along the 
chart per full scale changes in pressure. 
Span is the multiplying and dividing ad- 
justment. 
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A REGULAR FEATURE 
appearing in 
THE PETROLEUM ENGINEER 
700 Irwin-Keasler Bldg. 


Dallas 1, Texas 
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Keep Posted On 


NEW EQUIPMENT 
Use Card 


Advancements in petro- 
leum and plant equipment 
are being made rapidly. Keep 
abreast by making full use of 
The Petroleum Engineer’s 
enlarged New Equipment Sec- 


tion. 


All items are numbered. A 
business reply card requiring 
no postage if mailed within 
the United States is provided. 
Check or encircle the number 
on the card that corresponds 
with the product or products 
in which you are interested 
and drop it in the mail. Lit- 
erature and prices will he sent 
promptly on receipt of card. 
















The zero, or linear, adjustment adds 
or subtracts a constant value. The zero 
dial is calibrated in terms of full scale 
and moves the zero position along the 
chart. 

The new adjustable indexet was de- 
veloped to meet, according to Brown en- 
gineers, a demand for an improved pneu- 
matic indexet type of instrument that 
will set a control point in which both 
span and zero shift can be adjusted con- 
veniently without upsetting the control 
point. ’ 

The new adjustable indexet features: 
(1) Span adjustment, 0 to 200 per cent; 
(2) zero shift adjustment, minus 100 to 
plus 100; (3) readily accessible adjust- 
ments without chart disturbance; (4) 
control point is undisturbed when mak- 
ing adjustments; (5) direct action, and 
(6) limit stops prevent the control index 
from exceeding any desired limits. 








(2) Shut-off valve 


The Ross Operating Valve Company, 
6401 Epworth Boulevard, Detroit, Mich- 
igan, has announced the addition of a 
shut-off valve to its already large line of 
poppet type air-operated valves. 

This new valve was primarily design- 
ed for use in air lines but is also recom- 
mended for use in gas and low pressure 
liquid lines. 

John Sainsbury, general manager of 
the company, points out the five outstand- 
ing features of the valve as follows: (1) 
Full flow, that is to say, full pipe area; 
(2) quick acting, just a flip of the lever 
opens or closes the valve; (3) self-lock- 
ing, locks automatically in both closed 
or open position; (4) positive shut-off, 
line pressure provides leakproof seal, 
and (5) visual indicator, position of 
shut-off lever indicates whether valve is 
closed or open. 

Four standard sizes are now in pro- 
duction, 14 in., % in., % in., and %4 in. 
Made of non-corrosive metals, of simple 
design, and few parts, are further fea- 
tures of the valve. 











You Can Specify 





Proved by Experience 


Haynes Precision Casting techniques were first perfected in the production of millions of aircraft 
turbosupercharger buckets—to rigid A.A. specifications. Precision casting (known sometimes 4s 
“investment casting” or “the lost wax process”) has since proved its worth for key parts of gas 
and steam turbines, jet-propulsion planes, and a variety of mechanical parts subjected to the 


toughest service. Now we can offer you the benefits of our experience and extensive production and 
development facilities. 





HAYNES Precision Castings 










Quality Alloys having an unusual 
combination of properties can be 
readily precision-cast. Haynes Pre- 


cision Castings are available in 
HayYNES STELLITE, HASTELLOY, HAs- 
CROME, ‘and various grades of stain- 
less steels . . . alloys exhibiting ex- 
ceptional strength, hardness, and 


corrosion resistance even at high 


all eo 


temperatures. 


Close Tolerances, plus or minus 
0.003 in. on small castings, are attain- 
able. Closer tolerances or thinner 
edges than can be economically cast 
are available with a minimum of 
finishing. 


‘4% 


Good Metallurgical Properties 
and sound castings result from the 
HAyYNEs precision casting process. 


Intricate Shapes, Contours, and 
J thin edges, such as the air-foil sec- 
tions of gas-turbine parts, are con- 


The trade-marks ‘’HAYNES,” 





HAYNES PRECISION CASTINGS 
OFFER THESE DEMONSTRATED ADVANTAGES 


sistently reproduced. Internal and ex- 
ternal threads, shoulders, and cored 
holes (including odd-shaped cavities 
and recesses), and decorative surface 
designs can be produced. 


Smoother, Cleaner Surfaces 
are possible than those generally ob- 


tained from other types of casting. 





Improved Designs result because 
parts can be engineered for perform- 
ance rather than for convenience of 
fabrication. The alloys available as 
Haynes Precision Castings offer un- 
usual engineering properties. 


Mass Production by Haynes 
Precision Casting makes it possible 
to specify quality alloys for parts that 
will be required in large quantities 
and in shapes difficult to obtain by 
other methods of manufacture at rea- 
sonable prices. 


“STELLITE,”” “HASCROME” and “HASTELLOY” 
distinguish products of Haynes Stellite Company. 


HAYN >) a 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
an 


General Offices and Works, Kokomo, Ind 


TRADEMARK 


CHICAGO 
LOS ANGELES 


HOUSTOR 
TULSA 


DETROIT 
SAN FRANCISCO 











MACHINERY and EQUIPMENT 





(3) Flare tower for waste gases 


Recent installations of flare towers at 
refineries and process plants have intro- 
duced a new type of triangular tower de- 
sign for disposal service. The towers are 
used for supporting stacks that burn 
and dispose of the excess gases that are 
waste products of the processing indus- 
try. 

This excess gas being high in sulphur 
content cannot be released into the air 
and is burned at a safe altitude in suf- 
ficient quantity to dispose of the entire 
waste product. A height of 200 ft. has 
been determined as a safe altitude when 
the stack is placed a distance of several 
hundred feet from adjacent processing 
or storage equipment. Consideration is 
to be given, however, to the safety prob- 
lem in relation to extremely hazardous 
locations. 


The flare towers are supplied in stand- 
ard heights of 175 ft. and are designed 
to support a vertical pipe up to 24 in. in 
diameter. This pipe or stack extends up 
into the air approximately 25 ft. above 
the top of the tower. 


Similar in design to high radio towers 
it is of triangular shape and tapers in 


size from the base upward. This type of 
design has been selected after the safety 
records established over a period of 
years in radio broadcasting service had 
been completely checked. The field serv- 
ice record of a major manufacturer of 
triangular towers is 100 per cent. Not 
one tower has failed in service. 

Engineering problems in this type 
tower include the selection of the cor- 
rect design for resisting the heavy wind 
loads imposed on the tower and the pipe 
stack. It necessitates the proper design- 
ing of joints to offset the variation in ex- 
pansion between the tower and the stack 
and the suitable arrangement of ladders 
and platforms required for servicing and 
maintenance of the equipment. A tower 
that is hot dip galvanized after fabrica- 
tion will provide lower maintenance costs 
because of resistance to the additional 
heat element added to the natural corro- 
sive enemies. 

Present installations of triangular 
flare towers are at McKamie Gas Clean- 
ing Company at McKamie, Arkansas, 
Atlantic Refining Company at Point 
Breeze, Philadelphia,, and Tidewater As- 
sociated Oil Company at Bayonne, N. J. 


Ideco triangular flare tower at McKamie Gas Cleaning Company’s plant. 
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(4) Drilling equipment 


Like the now famous wire line guide, 
the new Patterson-Ballagh dead line sta. 
bilizer has been widely accepted in al] 
fields in which it has been sold, accord. 
ing to the manufacturer. The only wear. 
ing part of the stabilizer is the oil proof 
PBX synthetic rubber lining, simply in. 
stalled sections and easily replaced. The 
stabilizer does not bend the line, allows 
freedom of movement, with absolutely 
no wear to the line, it is asserted. The 
whip that is so destructive to weight in. 
dicators is prevented. Line failure at 
the finger board is eliminated, a failure 
often very costly and dangerous, the 
makers state. 

Patterson-Ballagh dead line stabil. 
izers are obtainable in two sizes: 2-sec- 





Dead line stabilizer. 


tion and 4-section. For most derricks 
the 4-section style should be used. For 
short derricks and rigs without finger 
boards, and as stabilizer to protect 
weight indicator, however, the 2-section 
style is preferable. The stabilizer is ship- 
ped complete with PBX rubber lining, 
safety line, adjusting wedge and bolts. 
Weight: 4-section, 115 lb.; 2-section, 70 
lb. 





Traveling block bumper. 


The Patterson-Ballagh traveling block 
bumper is a shock absorbing bumper for 
installation on top of traveling block. A 
thick cylinder of PBX absorbs the shock 
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Dedicated to the proposition of safety 


in oil well drilling and completion and the conservation of oil and gas. When used as 
the sole drilling control unit O-C-T Blowout Preventers can be relied upon to effect a 
pressure-tight seal around pipe in the hole. As an auxiliary control unit above ram type 
blowout preventers they provide a dependable secondary seal and relieve the ram 
packers of wear while pipe is worked to prevent sticking. Stripper type packoff rubbers 
are interchangeable with the regular type packoff to permit running tubing and casing 
under pressure. See your Composite Catalog for complete details. 


OIL CENTER TOOL COMPANY, Houston, Texas 


Export: Val R. Wittich, 30 Rockefeller Plaza, New York, N. Y. 
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should the block be inadvertently pulled 
into the crown. This is especially impor- 
tant in the portable, or “blitz” rig, where 
the driller is unable to see the crown 
block from his station. The framework 
is a steel assembly bolted to the travel- 
ine block for which it is made. The rub- 
ber bumpers are of large diameter and 
cover the entire face of the block. The 
rubbers are made in sections, and are 
firmly attached to the frame by a bar 
that extends inside the full length of the 
bumpers, and have a number of bolts at- 
tached thereto so that, regardless of the 
violence of the blow, the rubbers cannot 
fall. Refills are easily replaceable. De- 
liveries can be made for bumpers for 
most styles of traveling blocks. 





(5) Rotameter 


The Brooks Rotameter Company, 
Lansdale, Pennsylvania, announces the 
new Full-View Rotameter with “safety- 
shielding” for accurate flow rate meas- 
urement and control. It is designed spe- 
cially to stand up in the tough services 
and corrosive conditions encountered in 
the process industries, according to the 
manufacturer. 

[he design is based on simple square 
block end fittings, fastened together rig- 
idly by heavy flat side plates. 

Safety-shielding 
is obtained by front 
and back safety 
glass windows, 4 
in. thick, held in 
place by stainless 
steel window frames, 
3/32 in. thick. All 
surfaces are gas- 
keted to prevent 
leakage. 

The Full-View 
Rotameter has the 
following features: 

1. It is equipped 
with an interchange- 
able “Tru-Taper” 
precision metering 
tube. 

2. The space be- 

. tween side plates is 
so wide that the float 
position can be eas- 
ily and accurately 
read, even from an 
angle. 

3. The metering tube itself is easily 
replaced without taking the meter out 
of the ine. 

|. The end fittings are universal for 
connections in 4 directions, 90 deg. 
apart. 

5. The square shape of the meter 
makes it easy to panel mount with sim- 
ple, inexpensive right angle brackets. 

6. The meter parts are carefully spec- 
ified and treated to prevent external 
corrosion. All steel parts are rust-proof- 
ed, and all steel and brass parts are given 
} coats of Brookote, a special acid and 
alkaline resisting finish. Furthermore, 
all bolts, nuts, screws, and dowels as 
well as the front and back window 
frames, are made of stainless steel as a 
standard material specification. 
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7. The meter is safety-shielded with a 
full, leak-proof enclosure that thorough- 
ly protects the operator and allows him 
to read the meter with complete safety. 

This meter is available in sizes from 
1% in. to 4 in. with screwed or flanged 
connections. With a metal tapered tube, 
it can be used for pressures as high as 
600 lb. per sq. in. 





(6) CycleLog controller 


For batch-type processes and other 
operations where rate of temperature in- 
crease or decrease must be controlled, 
as well as the actual processing tempera- 
ture and duration, The Foxboro Com- 
pany, Foxboro, Massachusetts, has de- 
veloped the CycleLog Controller, now 
available as a standard item in the com- 
pany’s line of instruments for measure- 
ment and control. 

The name CycleLog was adopted as 
expressing the instrument’s unique func- 
tion, in controlling and recording all the 
steps of a complete process cycle. No 
time-cams or supplementary instruments 


are employed. CycleLog control is com- 
pletely automatic, according to what- 
ever schedule is predetermined by ad- 
justments of 4 setting knobs on the in- 
strument panel. 








(7) High speed rotary 


The Brewster Company, Inc., Shreve- 
port, Louisiana, has announced the avail- 
ability of a new heavy duty, high speed 
18-in. full table opening Model RR 18 
Rotary. Modern engineering features en- 
able this machine to meet all drilling 
requirements to depths of 8000 ft., it is 
stated. 

The table, rated at 167 tons at zero 
r.p.m., rotates on an angular contact 
ball bearing containing 25 214.in. steel 
balls. This bearing rotates in an oil bath 
well protected by seals to keep the oil 
in and foreign matter out. Up thrust and 
radial loads are absorbed by an extra 
large bronze bushing that is independ- 
ently lubricated with grease. 

Bevel gears, also running in oil, trans- 
mit the power to the table. Gear ratio is 
3.33 to 1. Double row tapered roller 
bearings support the pinion shaft and 
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are lubricated by an oil chamber built 
into the pinion shaft housing. Shaft, 
gears, and bearings are designed to take 
high speed loads with minimum care and 
attention for the life of the machine, the 
manufacturer states. Maximum rated 
table speed is 400 r.p.m. Distance from 
center of the table to center line of 
sprocket is 44 in. 

The positive acting lock engages the 
table skirt so that shock loads are not 
transmitted through the gears and pin- 
ion shaft. The lock is placed on the 
driller’s side for convenience and safety. 

The Brewster Company plans to make 
available in the near future a companion 
heavy duty rotary of the 2714-in. size. 
In addition to this new 18-in and a reg- 
ular line of rotaries, Brewster manufac- 
tures rigs, swivels, traveling and crown 
blocks, well assemblies, and other drill- 
ing equipment. 
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It is not the fault of the principle of welding, but the design to 
hich it is applied, that causes trouble in your welded casing head 
uspension and seal, 


Everyone agrees that a good weld, because of its permanence and 
rength, makes a better seal than any packing. With RECTORHEADS 
ere's no need for compromise...no need to fall back on packing 
ith all its limitations, in either casing head or tubing head. 


RECTORHEAD construction permits making a sound casing hanger 

eld, on any grade of pipe, with no stresses welded in. During welding, 

e ring is allowed to float, permitting natural expansion of both pipe S 
nnd ring; no opposing forces, such as bolt pressure, are applied to Nie INSTRUCTION 
e ring or weld; the small volume of metal in the welding ring permits PLE 

niform preheating. After welding, the ring sits down on a definite M ' 

eat, so that API flange bolts cannot distort the ring or break the weld. THESE SI “ Success 

The success of this welding arrangement has been proved by the Assu re ECTORHEAD 
dependable performance of RECTORHEADS in toughest service in d to every R 

igh pressure fields throughout the world. They are attache 









No packing for a seal between strings is used in the tubing head 
shown. Shut-off between mandrel and body is effected by closely 
nachined metal to metal contact plus the standard API ring gasket. Clea 
ith this construction there is no possibility of equalization of Wetate Moe 
pressure between tubing and casing because of leaky packing. ony ments t0 
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(8) Pipe line strainer 


[he Zurn pressure and suction pipe 
line strainer maintains maximum liquid 


flow through piping systems while per- 
forming the necessary function of pro- 
tecting pumps and moving parts of other 
vital equipment that might be injured by 


foreign particles, according to the manu- 
facturer. Maximum liquid flow is as- 
sured, for the total area of the strainer 
basket perforations exceeds the area of 
the opening of the inlet by more than a 
1.5 ratio. This greater orifice assures 


longer, trouble-free service and necessi- 
tates less frequent cleaning. 
On the cover of the unit is an air pres- 


sure relief valve that permits the escape 
of air that builds up within the unit and 
impedes the operation of the strainer 


and othe pipe line mechanisms. The 
unit can also be provided with a magnet- 
ized strainer basket for intercepting fer- 
rous metal particles too small to be in- 
tercepted by the strainer. 

Zurn pressure and suction pipe line 
strainers are hydrostatically tested to 
meet various service pressures. Available 
for either high or low pressures, high 
pressure strainers have a removable 
drop-bolted cover, whereas low pressure 
strainers have yoke-clamp covers. The 
strainer basket is removable for clean- 
ing. The unit is also available with a 
clean-out plug for blow down cleaning 
when practical. Depending upon re- 
quirements, the units are made in cast 
bronze, steel, semi-steel, iron, or alloyed 
metals. The manufacturer is J. A. Zurn 
Manufacturing Company, Erie, Pennsyl- 
vania 


(9) Relay element 


Speeding up directional-element ac- 
tion in relays has been accomplished by 
Westinghouse engineers who designed 
an 8-pole, induction-disk element. The 
8 poles are arranged on both sides of the 
disk to utilize practically the entire disk 
to produce torque. In this way efficiency 
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of the unit is greatly increased, result- 
ing in high-speed operation with low-en- 
ergy requirements, whereas vibration on 
heavy-torque conditions is practically 
non-existent. Speed of operation is less 
than 1/60 sec. over wide ranges of cur- 
rent and voltage, which eliminates the 
variable time of operation encountered 
on present directional-control relays 
when operating at low voltage. In fact, 
the element operates at high speed over 
a range of currents up to 100 amp. dur- 
ing voltage variations from one-half volt 
to 115 volts. Saturation of the magnetic 
circuit at relatively low current is re- 
sponsible for this feature. The element 
can easily be dismantled and reassem- 
bled in the field thus simplifying the 
maintenance job. By changing coils, the 
element can be made into other types of 
relay elements, for example, an instan- 
taneous current or instantaneous voltage. 


— 





(11) Surface preparation 


The Amercoat Division of the Ameri- 
can Pipe and Construction Company, 
Los Angeles, California, announces two 
new products supplementary to their 
line of Amercoat plastic coatings: 

Amercoat No. 59—Surface prepara- 
tion for zinc, is a treatment for galvan- 
ized metal surfaces prior to application 
of a protective coating. 

Amercoat No. 60—Surface prepara- 
tion for copper and brass, is a similar 
treatment for these metals. 

These surface treatment solutions are 
for use where shot or sandblasting are 
impracticable. The resulting adhesion 
of the protective coating is excellent 
when applied over a zinc, copper, or 
brass surface properly prepared by these 
methods, it is asserted. 





(10) Mechanical mule 


A tool to help make the derrick man’s 
work safer and easier, the Mechanical 
Mule is now being distributed to drill- 
ers by the Mechanical Manufacturing 
Company, Inc., Fort Worth, Texas. 

Mounted one girth below the monkey 
board, the Mechanical Mule is a ram 
construction with an H-beam guided by 
two pipe guides. The ram is controlled 
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by two 3@-in. wire lines. One moves the 
plunger and pushes the pipe stand to a 
position where the derrick man can han- 
dle it, the other line fastens to the head 
through a sheave and down the derrick 
with a weight to pull the ram to a neu- 
tral position. 

Installation 
Mule is about 
while drilling 
stated. 


time for the Mechanical 
an hour and can be done 
operation continues, it is 
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This un-retouched photograph 
of a specimen of perforated cas- 
ing graphically demonstrates 
the performance of the new 
Schlumberger "NO-BURR" per- 
forating bullet. Note how the 
“NO-BURR" perforations — in 
contrast to the ordinary bullet 
hole — leave no harmful burrs 


Another SCHLUMBERGER first.. 


WO-BURRP 


on the inner wall to damage 
packers, testing tools, or other 
bottom hole equipment. 

The “NO-BURR™ bullet is illus- 
trated above. It consists of a 
standard Schlumberger bullet 
over the nose of which is fitted 
a soft metal cap. It travels with 
the bullet and contacts the wall 


of the casing to prevent the for- 
mation of a burr. 

Thus, the Schlumberger policy 
of continuous research to im- 
prove its services has again re- 
sulted in a noteworthy achieve- 
ment. “"NO-BURR” bullets will 
replace the ordinary bullets on 
all future Schlumberger gun per- 
forating operations. 


SCHLUMBERGER WELL SURVEYING CORPORATION 


HOUSTON, TEXAS 
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(12) Crosley engine 


\ new automobile engine hardly big- 

r heavier than a standard typewriter 
powerful enough to give 60 m.p.h. 

0 miles per gallon is announced by 

| Crosley, Jr., president of Crosley 
Motors, Inc. It weighs only 59 lb. but 
es 26 hp., which is ample to give 
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the proposed new 1000-lb. Crosley car 
performance equal to that of much larger 
cars, it is said. In performance, economy 
of operation and low first cost it opens 
a new era of luxurious but inexpensive 
transportation, which has been Crosley’s 
goal for 40 years, it is stated by the com- 
pany. 

The engine is also available for ma- 


Address Depi. P. 


DISTRIBUTORS 





rine use, farm machinery, refrigerator 
and air conditioning equipment, motor 
generators, and are ed power plants. 

The new engine is built on a radically 
new principle from thin sheet-steel 
stampings instead of heavy forgings and 
castings. The cylinder walls aré of 
chrom-molybdenum steel and are only 
1/16 in. thick. The engine parts are all 
stamped from thin metal sheet and tubes 
crimped together, then braced into a 
single piece by melting pure copper into 
all the joints by an hour’s baking in a 
hydrogen or gas furnace. The entire en- 
gine is thus precision-formed, machined 
to exact dimensions, and is ready to go 
to work. Its cost is a small fraction of 
that of a standard engine, the company 
states. 

The low fuel consumption of the new 
engine is a direct result of the thin en- 
gine walls. They permit efficient cooling 
of the cylinders, with no hot spots pos- 
sible. This in turn permits the use of the 
high compression ratio 6f 7.5 to 1 even 
with regular gasoline. A gallon of regu- 
lar gasoline will drive the car for 50 
miles at a speed of 35 m.p.h. Even at 
55 m.p.h. and faster the fuel consump- 
tion is only a gallon for 36 miles. 





(13) Air sepurator 


Under trade name Airfuge, a new sep- 
arator for removing moisture, oil, scale, 
etc., from compressed air is announced 
by The Swartwout Company, Cleveland, 
Ohio. Utilizing the centrifugal principle 


Ss & 


COMPACT PORTABLE UNITS 





GASOLINE and DIESEL UNITS for CONTINUOUS DUTY © 


Compact Portable Units for emergency uses—Automatic Units 
for camp lighting (can be supplied for operation on natural gas) 
—Dependable Units in weather-proof housings for drilling rigs. 
Complete line includes Gasoline units from 450 watts to 75 KW; 
Diesel units from 2 to 75 KW. AC and DC. Write for literature. 


U. S. Electric Plants, 7001 S. San Pedro St., Los Angeles 3, California 
Southwest Equipment Co., 705 Ross Avenue, Dallas and Kilgore, Texas 
C. A. McDade Co., 6526 Hamilton Avenue, Pittsburgh 6, Pennsylvania 
Midland Implement Co., Box 2113, Billings, Montana, and Greot Falls 


UNITED STATES MOTORS CORP., 434 Nebraska St., Oshkosh, Wis. 


THE PETROLEUM ENGINEER, January, 1946 











A OO 


MACHINERY and EQUIPMENT 





that has characterized steam and oil sep- 
arators made by this company for 45 
years, the new product features simplic- 
ity of construction and operation and 
highly efficient separation. Tests show 
that air delivered by the Swartwout Air- 
fuge is 99 per cent or more free of con- 
tamination, it is stated. Air entering the 
inlet is diverted positively to the inner 
wall of the round body and unwanted 
substances whirl out of the air stream 
and drain to the bottom. The cleaned air 
may be taken off horizontally or vertical- 
ly from pipe-tapped ports. An integral 
float-operated trap releases condensate 
automatically. The separator is made of 
high-tensile iron interior parts of corro- 
sion-resisting materials. The bottom is 





easily removed if necessary for cleaning. 
It is made in 3 sizes for varying capaci- 
ties and with a range of pipe connection 
sizes. 


(14) Stainless “W” steel 


Carnegie-Illinois Stee] Corporation, 
United States Steel Corporation sub- 
sidiary, announces the release from war 
restrictions of Stainless “W*”, a new 
heat-treatable stainless steel of the 18-8 
type, which makes available the high 
strength and corrosion resistance of 18-8 
in all wrought and cast forms, regardless 
of size or shape. In this new steel, de- 
veloped and now made public for the 
first time, the basic composition is so 
balanced as to insure, without the ne- 
cessity of cold working, the approximate 
completion of the austenite-to-ferrite 
(martensite) transformation and the 
subsequent process of precipitation 
hardening. 


In the annealed condition Stainless 
“W” ordinarily has a hardness of 22/28 
Re., a tensile strength of 120,000/150,- 
000 lb. per sq. in. and a yield strength of 
75,000/115,000 lb. per sq. in. By proper 
heat treatment the hardness can be raised 
to 39/47 Rc., the tensile strength to 195,.- 
000/225,000 lb. per sq. in. with a yield 
strength of 180,000/210,000 lb. per sq. 
in. 

The most important element is titan- 
ium, which serves the dual purpose of 
being the primary precipitation harden- 


*Covered by U. S. Patents 2,381,416, 2,374,- 
888 and others pending. 









SINGLE AND 
TANDEM AXLE 


SELF-LOADING FLOATS 
For moving heavy loads 
a without using additional 


loading equipment. One 


by 


ing element and a strong ferrite former. 
With all other elements properly bal- 
anced, the optimum percentage of ti- 
tanium has been found to be in the 
range of 0.40 per cent to 1.00 per cent. 
In melting the material, aluminum is 
added to the bath primarily as a de- 
oxidizer. The excess that remains in solid 
solution serves to augment the titanium 
in the precipitation hardening role. Car- 
bon does not contribute directly to the 
precipitation hardening reaction, as do 
the other preceding elements, but it 
serves to control the amount of soluble 
titanium that will be available for the 
reaction. Nitrogen behaves in much the 
same manner as carbon because it also 
combines with, and thus immobilizes, the 
titanium. It also stabilizes the austenite 
and therefore should be controlled and 
held as low as possible (to residual 
amounts ). 


The remaining alloying elements, 
nickel, manganese, chromium and silli- 
con, serve to control the austenite-to-fer- 
rite balance; the first two elements are 
austenite formers whereas the latter two 
are ferrite formers. It is believed that 
these elements, with the possible excep- 
tion of nickel, do not enter into the pre- 
cipitation hardening reaction. Colum- 
bium has been successfully substituted 
for titanium to produce precipitation 
hardening. 


Many applications are foreseen for 
this new steel, particularly in bar form. 
It is producible in all forms for com- 
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man, truck with winch, and Hobbs Self-Loading Float 
can do entire job of loading, moving, and unloading. 


Trailer front is lowered 
gases — Ss by winch, forming 
easy-grade ramp (see 


photo at top). Truck backed against rear of trailer. Load 
pulled on with winch or moved on under own power. 


After load is in place, truck 
is moved back to front and 
trailer lifted back into trav- 
eling position by winch. Two types semi-automatic fifth 


wheel mounting —on truck or inverted under trailer. 


Order NOW for Early Delivery — Write for Details 


a Oo B B S$ MANUFACTURING CO. 


FORT WORTH HOUSTON 
SAN —_ * 





Peerless (formerly Dayton-Dowd) Horizontal Centrifugal split case or 
solid volute pumps, single and multi-stage are found wherever reliabil- 
ity, dependability and economical operating are desired. Engineered and 
manufactured with a view to long life, Peerless Horizontal Pumps are 
available for all classes of pumping requirements for high or low heads. 
The complete line of Peerless Deep Well Turbine, Hi-Lift; Hydro-Foil 
(propeller), Sewage, and Household pumps are standard for all Verti- 
cal pumping conditions. 

The right pump for the right job. All inquiries and specifications pro- 
cessed by trained engineers. 
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Food Machinery Corp. 
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LOS ANGELES 31, CALIFORNIA 
301 West Avenue Twenty-si.- 
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mercial use, and of particular interest is 
the fact that it exhibits considerably less 
directional properties than cold worked 
18-8. Although this new steel is stiff to 
work, it can be subjected to drawing op- 
erations and given an intermediate an- 
neal as often as desired in the course of 
deep drawing and then heat treated to 
develop the desired high physical prop- 
erties in the whole piece. 

This new steel can be processed suc- 
cessfully in standard equipment and no 
difficulty will be experienced with warp- 
ing or dimensional changes in the course 
of heat-treating operations, the manufac- 
turers state. It is readily fabricated by 
spot welding and high joint efficiencies 
can be obtained by metallic arc, atomic 


hydrogen and heli-arc welding opera- 
tions, particularly when solution anneal- 
ing followed by aging is employed as a 
post-welding treatment. Machinability, 
according to shop tests, is slightly better 
than that of austenitic 18-8 stainless 
steel. Unlike most other types of 18-8 
stainless steel, Stainless “W” is strongly 
magnetic. 





(15) Aluminum coating 


An aluminum coating that gives last- 
ing beauty and protection to metal sur- 
faces with only one coat is announced by 
Reilly Tar and Chemical Corporation of 
Indianapolis, Indiana. This new Reilly 
coating combines—in a one eoat job— 
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YES! THREE TIMES OUR FORMER PRODUCTION CAPACITY. HILL-HUBBELL stream- | 
lined modern factory methods are unique in the industry. 

When you order Steel Pipe Protection, on pipe sizes from ¥2’" nominal to 30” OD, from 
HILL-HUBBELL, you know in advance the exacting specification, the exact cost, and the date 


of delivery 


Whether it be a few miles, or hundreds of miles, of Pipe Protection, WE HAVE THE FACILITIES. 
For dependable time economy and permanent investment, order HILL-HUBBELL Steel Pipe 


Protection 


3) 


‘ 4st.MOT 





SPECIFICATION 
TAX-1 


GENERAL PAINT CORPORATION 


is 001 F 15 00):35) 59 Pare OO Mem Dp bial) ley o MEME OF (-3'2-) (os ole EO) eile 


* EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S. A.° ie: 
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the attractive appearance of aluminum 
with the corrosion-resisting properties of 
coal tar. The aluminum pigment used is 
the finest quality of grade “A” (varnish 
grade) aluminum powder. This powder 
is thoroughly mixed into the coal tar 
base, and floats to the surface after ap- 
plication, giving a bright, lustrous alumi- 
num finish. 

The coating can be either brushed on 
or sprayed. It will not flow during or 
after drying. After drying it will not 
crack, check, or peel on exposure to tem- 
peratures as low as minus 20°F., nor flow 
at temperatures as high as 160°F. 

Although designed primarily for use 
on metal surfaces that are exposed to 
the atmosphere, to excessive heat or 
moisture, chemical fumes and gases, and 
other corrosive agencies, Reilly alumi- 
num coating may also be used on ce- 
ment, tile, wood, and brick surfaces. Its 
many applications include storage tanks 
for oil, gas, gasoline, and water; metal 
buildings, towers, stacks, radiators, 
pipes, fittings, metal gutters, truck and 
trailer bodies, tractors and other farm 
equipment, bridges, road markers and 
guard rails (reflected light is a great 
help for night driving). 

Reilly aluminum coating is supplied 
mixed and ready for application in 1 and 
5-gal. cans and 55-gal. drums. 





(16) Releasing spear 


A rotary releasing spear with skirt 
and guide, especially designed and de- 
veloped for use in catching drill pipe or 
tubing, has been announced by S. R. 
Bowen Company, Huntington Beach, 
California. It is a particularly valuable 

Ee tool for use on fishing 
jobs where adverse 
hole conditions exist, 
and where the top of 
the drill pipe or tubing 
is leaning against the 
side of the hole. It pro- 
vides an effective means 
of guiding the fish to 
the center of the hole 
and up over the spear 
where it can he held 
and pulled out of the 
hole. This adaptation 
of the Bowen spear is 
becoming very popular 
with operators using in- 
ternal flush drill pipe. 
as the same tool can be 
used to catch and pack 
off the fish whether 
pipe, coupling or tool 
joint is up, the manu- 
facturer states. 

The tool comprises 
essentially a standard 
pack-off type spear as- 
sembled within a skirt 
of sufficient diameter to 
slip down easily over 
the drill pipe or tubing. 
As shown in the illus- 
tration, an oversize 
guide is threaded to the 
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skirt at the bottom to assist in finding 
the fish and centering it, and a top sub 
provides connection between the spear 
and the run-in string. Oversize guides 
are removable so that a guide of any 
dimension may be installed on the skirt. 

When run in the hole, the tool is ro- 
tated slowly immediately upon contact 
with the top of the fish to enable the 
guide to center the fish in the hole. Then, 
the tool is lowered in the usual manner 
so that the spear enters the fish its full 
length. The friction springs contact the 
inner walls of the fish, carrying the cage 
up and against the shoulder on the body 
and bringing the slips to their upper- 
most position. The string is then rotated 
a sixth of a turn to the left. The springs 
hold the cage and slips stationary, and 
the rotation places the tapered faces of 
the body directly beneath the slips. 
Thereafter, when upward pull is exerted, 
the slips are expanded against the wall 
of the fish and the hold is secure. Easy 
release is effected by simply dropping 
the weight of the fishing string against 
the tool and rotating a sixth of a turn to 
the right to bring the neutral slots be- 
hind the slips. The tool can be set, re- 
leased, and reset as often as desired 
without coming out of the hole. 

If it is desired to circulate through 
the fish to facilitate its removal, it is only 
necessary to set the spear and turn on 
the pumps. This will expand the pack- 
off rubber tightly against the inner wall 
of the fish and thus force the circulation 
through it. 


(17) Shale separator 
The new Thompson “DW” Model is 


said to contain many improvements that 
have not heretofore been found on any 
self-motivated shale separator. Its ca- 
pacity has been increased to effectively 
handle the flow of mud from the largest 
mud pumps now in operation. The im- 
proved power wheel to provide increased 
operating efficiency and durability, is 
constructed of tubular steel, braced and 
welded. It is lighter, but stronger. Less 
pressure is required to put the Thomp- 
son machine in operation, it is stated. 
The number of water jets have been in- 
creased and relocated on the side of the 
drum where their function will be un- 
hampered by wind. 

This new model is designed along the 
self-motivated principle that was pi- 
oneered by Thompson. It operates en- 
tirely from the flow of mud. No motors 
or other auxiliary units are required. It 
is driven by V-belts and gears, and is 
fabricated of metal that is rust resistant 
against water, mud, and acids. All mov- 
ing parts are mounted on ball bearings, 
completely enclosed and lubricated 
through grease fittings; even so, these 
parts are readily accessible, easily re- 
moved and replaceable at low cost. 

The sample machine, which is stand- 
ard equipment on this model unless oth- 
erwise specified, is a field-tested method 
of providing accurate samples of foot- 
by-foot cuttings. It is mounted on the 
side of the separator and operates from 
the main power wheel. 


MACHINERY and EQUIPMENT 





Specifications of Model -- 





“DW” are as follows: 
Length overall, 16 ft. 10 in.; 
height overall, 6 ft. 4 in.; © 
width, 3 ft. 5 in.; flow line , 
connection above base, 2 ft. 
7 in.; size of flow line con- 
nection, 12 in., and weight 
with sample machine at- 
tached, 2550 Ib. 

Thompson manufactures 
three models of shale sepa- 
rators, providing an efficient 
size for every drilling re- 
quirement. These machines 
are available from Thomp- 
son Tool Co., Iowa Park, 
Texas, or supply dealers. 





TTT TS TTL HN ARR 
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Thompson “DW” model shale separator. 








turns these Line Blinds from full open 
to full closed...or vice versa 


Only three bar-operated 
nuts to turn to effect a per- 
manent, positive shutoff in 
a matter of seconds! These 
inexpensive Hamer 3 - Bolt 
Line Blinds are designed for 
safe, labor-saving, depend- 


able service wherever posi- 
tive shutoff is necessary, on 
any material which moves 
through a pipe line. Series 
150, 300, 600 and 900 in 
sizes 4” to 16”. Write for new 
engineering bulletin. 


MELVIN C. DAVIS, 167 Logan Street, Denver, Colorado 
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You can cut clean 

threads quickly. . . 

with this rugged, 
handy, small 


RibgkiIb 


RATCHET 


THREADER 
No.OOR & ITIR 











combination of sizes 





Handy carrier for any 





® Quick and easy does it with this tough little 
steel-and-malleable ratchet die stock — heat- 
treated toolsteel dies, precision cut and factory 
tested, give you smooth perfect threads. Die 
heads snap in from either side, can’t fall out. 
No special dies are needed for close-to-wall 
threads. External ratchet No. 00R for 4" to 1” 
pipe, No. 111R for ¥e"to 144"— internal ratchet 
No. OR for Ye" to 1," No. 11R for Ye" to 1%." 
For durable efficient work-saver threaders... 
ask your Supply House for Rimaips. 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S. A. 
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TRADE LITERATURE 


Publications listed are sent free upon request. 











(18) Protection from corrosion 

A new folder, “Hastelloy Facing for Corrosion Resistance,” 
describing a‘new process used to protect chemical-plant and oil- 
refinery equipment from corrosion, is now available from 
Haynes Stellite Company, a unit of Union Carbide and Carbon 
Corporation. Entire assembles and parts of equipment that must 
resist chemical corrosion have long been fabricated completely 
from the Hastelloy alloys. This folder describes two new ways 
that have been developed for applying Hastelloy only to those 
surfaces of equipment that are exposed to corrosive agents. The 
folder gives concise data on the grades of Hastelloy available 
and the corrosive media they will resist, parts that can be Has- 
telloy faced, procedures used in Hastelloy facing, and proce- 
dures for facing with welding rod and with sheet and plate. 


(19) Hortonspheres 

Publication of a new 6-page booklet “The Hortonsphere” has 
been announced by the Chicago Bridge and Iron Campany, Chi- 
cago, Illinois. The booklet describes the reduction of evapora- 
tion losses from highly volatile liquids by storing them under 
pressure in Hortonspheres. The correct storage pressure re- 
quired to prevent standing losses from volatile liquids can be 
read directly from the chart shown in this booklet. Included is a 
standard capacity table showing the operating pressures avail- 
able for each size. Gaging methods are described and photo- 
graphs of 3 typical gaging units are shown. 


(20) Are-welding electrodes 

“Arc Welding Electrodes,” a new 32-page illustrated catalog 
published by Wilson Welder and Metals Company, Inc., is de- 
signed to guide electrode users in the selection of the right elec- 
trodes for any specific job. This catalog supplies complete data 
on the proper electrodes to be used for all types of work on a 
wide variety of base metals, and describes the approved welding 
procedures for each application. Electrodes are recommended 
for use on mild steel, alloy steels, low alloy high tensile steel, 
and stainless steels. Additional sections are devoted to elec- 
trodes designed for non-ferrous metals such as aluminum 
bronze, aluminum, and manganese bronze. Chemical analyses, 
specifications, and other engineering data are supplied for each 
electrode. 


(21) Valwe selection simplified 

A complete line of safety and relief valves is described in the 
new catalog No. 45, issued by the Farris Engineering Company. 
Many new valve designs and improvements in old designs are 
included. A “ready-reference pictorial index chart” shows line 
drawings of all the basic Farris valve types. With this chart a 
valve user can pick out the valve he needs without having to 
thumb through a whole catalog. Directly opposite the pictorial 
index chart is a detailed index showing what the valve can be 
used for and where to find its specifications in the catalog. An- 
other feature of the catalog is that each valve has a four-digit 
type-number that immediately indicates the design, the applica- 
tions, and the connections of the valve. 


(22) Are-welding accessories 

An up-to-date price list and catalog of Airco arc-welding 
accessories has been published by Air Reduction. This 12-page 
booklet illustrates and describes a complete line of accessories 
for all types of arc-welding machines and operations. Types of 
equipment covered include: Electrode holders, graphite elec- 
trodes, welding cable, cable connectors, and cable lugs. Also 
listed are welding helmets, goggles, face shields, headgear, 
aprons, gloves, and sleeves. An additional section is devoted to 
Airco Heliwelding equipment, which was developed for welding 
magnesium. 


(23) Tournacrane folder 

A new LeTourneau 6-page folder describing various on or 
off-the-road uses of the Tournacrane has been especially pre- 
pared to show the Tournacrane’s wide range of industrial adapt- 
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ability. The new folder presents on-the-job photographs of vari- 
ous Tournacrane applications, ranging from oil storage tank in- 
stallation to culvert placing. In addition, a handy chart showing 
Tournacrane lifting capacities at various reaches is included. 
Also described are Tournacranes specially built for army-navy 
use, as well as Tournapull interchangeability with Carryall 
Scrapers, Tournatrucks, and Tournatrailers. 


(24) Sealedpower motors 

A 4-page bulletin, issued by the Crocker-Wheeler Division of 
Joshua Hendy Iron Works, Ampere, New Jersey, describes the 
company’s Sealedpowér motor. The Sealedpower motor was 
developed for use in dusty locations, in places where there is ex- 
cessive moisture, etc. It is available in sizes from 2 hp. to 15 hp. 
The bulletin, besides containing a detailed description of‘ the 
features of the motor, includes a cutaway view and pictures of 
6 typical applications. Laboratory tests, made before the motor 
was placed on the market in 1941, are illustrated and described. 


(25) Guide to everyday welding 

Page Steel and Wire Division of American Cnain and Cable 
Company, Inc., Monessen, Pennsylvania, recently issued a new 
814-in. by 11-in. 8-page booklet titled “Guide to Everyday Weld- 
ing.” It is offered as a guide in the selection of the proper type 
of electrode or gas welding wire to use for welding various types 
of materials, structure, and equipment. The information is ar- 
ranged in easy-to-find tabular form, indexed by industries, list- 
ing types of jobs and equipment on which welding is used, show- 
ing character of welds and types of electrodes or gas welding 
rods for each application. A condensed chart is included that 
shows the physical properties, current recommendations, and 
analysis of weld metal deposit for stainless steel; carbon steel, 
shielded arc and bare and sub-coated electrodes and gas weld- 
ing wires. 
(26) Two-stage centrifugal pump 

American-Marsh Pumps, Inc., Battle Creek, Michigan, has 
issued Bulletin 381 that describes and shows in illustration its 
new two-stage centrifugal pump for boiler feed and general 
service. 


(27) Needle valves 


Stainless steel micro-regulating needle valves that regulate 
flow down to 0.1 cu. cm. per min. of gas or liquid, and are de- 
signed for pressures to 2000 lb. per sq. in., are presented in 
Bulletin 19 by Bert Borders and Company, San Francisco, Cali- 
fornia. 

(28) Fire extinguisher use 

A new series of concise, comprehensive instruction cards that 
explain the operation and maintenance of 4 widely used types of 
hand fire extinguishers has been prepared by American-La- 
France-Foamite Corporation, Elmira, New York. The cards 
cover the foam, soda-acid, vaporizing liquid, and carbon dioxide 
types. 

(29) Oil field units 

Detroit Diesel Engine Division, General Motors Corporation. 
Tulsa, Oklahoma, has issued a new bulletin on its oil field units. 
This bulletin is of particular interest because it explains with 
the aid of a phantom view the method of compounding 2 or 4 
engines into one output shaft. 

(30) Guide for pipe users 

A catalog featuring applications of lightweight pipe in diam- 
eters from 4 to 30 in. has been issued by the Naylor Pipe Com- 
pany, Chicago. Illustrated throughout this book are installa- 
tions showing the application of Naylor Lockseam Spiralweld 
Pipe in the many fields in which lightweight pipe is used to ad- 
vantage. Along with valuable data on pipe structure are sections 
on precision fabrication and pipe connections including an en- 
tirely new type of coupling that saves time and labor for users. 
(31) X-ray equipment 

A new 12-page booklet describing “Norelco Industrial X-ray 
Equipment” has been announced by North American Philips 
Company, Inc., New York. The text covers the following points: 
(1) Searchray models 80 ‘and 150 are described and specifica- 
tions given. Radiograph illustrations show X-ray applications. 
Penetration (inches) chart is included; (2) Searchray model 
150 CF (conveyor type) is described and specifications given; 
(3) Searchray model 90 (mobile unit) is described and specifi- 
cations given; (4) X-ray spectrometer and camera-type X-ray 
diffraction unit are described; (5) convenient application chart 
shows which Searchray unit is best suited for a given task. 
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You de it faster, 





more easily, with 





this guaranteed 


HEAVY-DUTY 
PIPE WRENCH 


* 
UNCONDITIONAL GUARANTEE 
If this Housing ever 
Breaks or Distorts we 
will replace it Free 


7 
THE RIDGE TOOL CO, 
ELYRIA, ©. 








@ Pick up a RiItaliD by the powerful comfort- 
grip I-beam handle and it feels like an unusu- 
ally efficient wrench. It is. The precision-cut 
alloy jaws grip pipe firmly, let go instantly. 
Adjusting nut spins easily in all sizes, won’t 
bind. You like the handy pipe scale on the 
full-floating hookjaw, the replaceable heeljaw. 
And the guaranteed housing assures you long 
expense-free service — 
most for your money. 






~ 


RigniD Strap Wrench. Ask your Supply House. 







This means no more wrench 
housing repair expense! 

















This 136’ Lee C. Moore “KAY” Derrick and power are mounted 
on twin barges. The unit, operated by a major drilling con- 
tractor, has been drilling oil wells for the past seven years in 
the bays and bayous of Texas and Louisiana. 


Where dependability is a must — “KAY” Derricks are the 


choice. ‘KAY’ Derricks are available in a wide range of 
heights and capacities, 





















































™E Petroleum 
| | Engineer’s a 
| CONTINUOUS TABLES 


| A DAILY REFERENCE FOR OPERATING MEN 








8 | INSTALLMENT NO. 103 : 


|. 
| VALUABLE and regular feature of The Petroleum Enzineer, the Continuous Tables, now in their eighth year of — | 
publication, were designed to save time and effort for the technician and the practical field or plant worker. | 


= | ‘the tables have proved one of the most popular and helpful departments of The Petroleum Engineer. Data are pre- | 
= |  sentcd in the simplest form available with many types of information included that are best presented by curves or | 
7 ! | momographs when three or more variables must be considered simultaneously. | 
; . | The Continuous Tables have developed as a result of suggestions for new tables, direct contributions, and | 


= improvements to existing tables by members of the petroleum and related industries, including manufacturing con- 
cerns, who are continually searching for practical information reduced by computation to tabular form readily appli- 
cable to the problems daily confronting them that might o‘herwise necessitate a more or less tedious calculation. These 
contributions and suggestions from the industry have resulted in a valuable exchange of information and data con- 
tributing to the progress of the industry as a whole. 

This index will be revised monthly. The index for iastallments 1-12, inclusive, will be found in the May, 1938, 
issue; 13-24, inclusive, in the June, 1939, issue; 25-36, inc usive, in the June, 1940, issue; 37-48, inclusive, inthe June, | 
1941, issu2; 48-60, inclusive, in the June, 1942, issue; 61-72, inclusive, in the June, 1943, issue; 73-79, inclusive, in the 
e January, 1944, issue ; 80-82, inclusive, in the April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclu- 

sive, in the October, 1944, issue; 89-91, inclusive, in the January, 1945, issue; 92-94, inclusive, in the April, 1945, 
issue; 95-97, inclusive, in the July, 1945, issue, and 98-100, inclusive, in the October, 1945, issue. 





INDEX TO TABLES 








: Index No. Page Issue 
“s Specific gravity corresponding to API gravity (sheet 1) P 213.1 235 Dec. 
: Sp-cific gravity correspond‘ng to API gravity .. (sheet 2) P 213.1 239 Dec. 
Specific gravity corresponding to API gravity (sheet 3) P 213.1 243 Dec. 
Volume correction factors for petrol-um oils (sheet 1) P 213.2 255 Jan. 
Volume correction factors for petro‘eum oils —............... (sheet 2) P 213.2 257 Jan. 
Volume correction factors for C, hydrocarbon mixtures _.. (sheet 1) P 213.21 241 Dec. 
| Volume correction factors for C, hydrocarbon mixtures... (sheet 2) P 213.21 247 Dec. 
| Volume correction factors for C, hydrocarbon mixtures _. (sheet 3) P 213.21 259 Jan. 
| Volume correction factors for C, hydrocarbon mixtures (sheet 4) P 213.21 261 Jan. 
|  Velume correction factors for C, hydrocarbon mixtures (sheet 5) P 213.21 263 Jan. 
Pressure drop calculation charts (sheet 8) P 511.140.1 255 Nov. 
Pressure drop calculation charts (sheet 9) P 511.140.1 257 Nov. 
Spec‘fic grav:ty correction factors for orifice meters (sheet 1) P 680.2 261 Nov. 
Specific gravity correction factors for orifice meters (sheet 2) P 680.2 265 Nov. 
Epec‘fic gravity correction factors for orifice meters (sheet 3) P 680.2 267 Nov. 
Vapor pressur> blending curves for commercial butane (sheet 6) P 778.3 259 Nov. 
Vapor pressure bl-nd‘ng curves for commercia! butane _ (sheet 7) P 778.3 263 Nov. 
Vapor pressure blending curves for commercial butane (sheet 8) P 778.3 237 Dec. 
Vapor pressure blending curves for commercial butane (sheet 9) P 778.3 245 Dec. 
Vapor pressure bl-nd'ng curves for commercial butane (sheet 10) P 778.3 251 Jan. 
| Vapor pressure blending curves for commercial butane (sheet 11) P 778.3 253 Jan. 








INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 





Air R-duction Co. a , (sheet 2) 258 Jan. P 213.2 
Bethlehem Steel Company : ee (sheet 3) 260 Jan. P 213.21 
Griscom-Russe'l Co. (sheet 10) 252 Jan. P 778.3 
Hazard Wire Rope Division of American Chain & Cable Co., Inc. (sheet 1) 256 Jan. P 213.2 ; 
Nash Engineering Company . (sheet 11) 254 Jan. P 778.3 





Smith Meter Company ...... a (sheet 5) 264 Jan. P 213.21 
Wall Colmonoy Corporation (sheet 4) 262 Jan. P 213.21 
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Torrington Type NCS 
Needle Bearings are 
widely used in saddle, 
pitman and other appli- 
cations in pamping units 
to assure efficient, trouble- 
free service, 








i 
; 
4 


TAKING THE LOAD OF THE PUMPING UNIT 














_— to carry the heavy loads of pumping units, 
Torrington NCS Needle Bearings are the first choice 
of many manufacturers of such oil well equipment for 
pitman, saddle and equalizing applications. Combining 
the features of compact design... high capacity and 
efficient lubrication, these modern bearings provide 
the anti-friction ease that helps to increase operating 
efficiency ...minimize maintenance and power costs. 

Torrington Bearings—engineered and manufactured 
to meet specific design requirements—are providing 
efficient, anti-friction operation in many types of oil 
well machinery. Profit by Torrington’s specialized 
knowledge and wide experience by specifying Tor- 
rington Bearings when you order equipment. 


THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER TAPERED ROLLER NEEDLE BALL 
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Sheet 10 


Tue PerroteuM ENGINEER’s Continuous TABLES (INSTALLMENT No. 103) P 778.3 

















| VAPOR PRESSURE BLENDING CURVES FOR COMMERCIAL BUTANE 


| Note: If a tank of butane is too full to allow addition of sufficient depropanizer reflux to obtain desired vapor pressure, it is neces- 
sary to find the gage to which the original contents are to be drawn down before adding the reflux, so as to have required 
vapor pressure at maximum safe filling capacity of tank, or at some other predetermined tank ° 
Fig. 10 is designed for use with a 500-bbl. tank with a safe filling capacity of 20,500 gal., and for addition of 200 Ib. 
per sq. iri. reflux. It can be used for a final volume of more or less than 20,500 gal. simply by multiplying the answer by a 
final gal. 





factor = 
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FIG. 10. Draw-down curve for a 20,500 gal. maximum safe capacity tank when vapor pressure of depropanizer reflux to be added 


is 200 lb. per sq. in. at 100°K. 


20,500 gal. 


EXAMPLE OF CHART USE: 

Given: 17,500 gal. of 65 lb. butane 
mixture. 

Required: 20,500 gal. of 95 Ib. 
vapor pressure product using 200 lb. 
vapor pressure reflux. 

Solution: Enter graph on the 65 lb. 
line on the vertical scale. Proceed as 
indicated by the dashed line and ar- 
rows to the curve which begins at the 
95 lb. mark on the vertical scale. 
Then, proceed downward to the hori- 
zontal scale. The reading is 4,150 gal. 
of reflux to be added. Therefore, the 
original 17,500 of 65 lb. butane mix- 
ture must be drawn down to 20,500 — 
4150, or 16,350 gal. before adding 


the 200 lb. reflux. Thus, 17,500 — 16,- 


350, or 1150 gal. of 65 lb. butane mix- 
ture should be drawn off. 

Then, addition of 4150 gal. of 200 
lb. reflux will make the 20,500 gal. 
batch of 95 lb. per sq. in. product 
required. 
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DEPROPANIZER REFLUX TO ADD, IN HUNDREDS OF GALLONS 
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You can now eliminate water supply system expenses and prob- 
lems, and obtain reliable low cost cooling and condensing in a wide 
variety of services, with the FIN-FAN Air-Cooled Heat Exchanger. 


This “package type” unit... a joint development of The Griscom-Russell 
Co. and The Fluor Corporation, Ltd. ... can be used for liquids, gases 
or vapors at pressures up to 5,000 psi and temperatures up to 1500-F, 
operates efficiently at any air temperature, can be installed wher- 


ever convenient, and a single installation can be arranged to handle 
multiple duties. 


FIN-FAN Exchangers are performing satisfactorily such services as 
condensing steam and still overheads, and cooling gases, jacket water, 
and other liquids. Write for complete information on its many distinctive 


features and advantages, and their application to individual condensing 
or cooling services in which you are interested. 


THE GRISCOM-RUSSELL CO. 
285 Madison Ave., New York 17, N. Y. 
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The above sketch symbolizes the 
principle of the FIN-FAN Air- 
Cooled Heat Exchanger which 
combines the long Griscom- 
Russell experience in the field of 
heat transfer equipment and the 
extensive Fluor experience in 
air-moving systems, mechanical 
equipment, and structures. 


GRISCOM-RUSSELL 


i, 
he 2E* 
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P 778.3 


VAPOR PRESSURE BLENDING CURVES FOR COMMERCIAL BUTANE 


Note: Fig. 11 is designed for use with a 500 bbl. iank with a safe fiilin 

















Tae Perroteum Enciveer’s Continuous TaBLEs (INSTALLMENT No. 103) 


g capacity of 20,500 gal., and for addi- 





simply 


tion of 250 Ib. per sq. in. reflux. It can be used for a final blend of more or les: than 20.00 al, 


nal gal. 
20,000 gal. 


by multiplying the answer by a factor 
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The ability of Nash Compressors to maintain original performance 
thruout a long life is only one of the many advantages which derive 
from the Nash liquid piston principle of compression. 

Since this liquid piston is an integral part of the Nash Compressor, 
additional liquid can do no harm to the pump structure, whether in 
the form of slugs entering by accident, or as condensate forming in 
the suction lines. In handling gases, for example, wet hydrocarbons, 
usual elaborate protective devices are eliminated. The hazards of 
such devices are therefore avoided, the cost of installation is saved, 
and freedom from repairs and shutdowns is assured. 

Nash Compressors produce 75 lbs. pressure, or vacuums to 26 in. 
of mercury, in a single stage. with capacities to 6 million cubic feet 
per day in a single structure. They have but one internal moving 
part, simple and non-wearing. There are no valves, gears, pistons, 
sliding vanes, or other enemies of long life. No gas contaminating 
internal lubricant is employed. Compression is without pulsation. 
It will be to your advantage to investigate the Nash Compressor. 


NAS 























2240 
26 in. mercury vacuum or 
75 lbs. pressure in one stage. 
No internal wearing parts. 


No internal lubrication to 
contaminate gas handled. 


Desired delivery temperature 
automatically maintained. 





Non-pulsating pressure. 


Original performance corstant 
over a long pump life. 


Low maintenance cost. = 
STM nn 
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| 
| VOLUME CORRECTION FACTORS FOR PETROLEUM OILS 
l 
Observed | 6 deg. API | 22 deg. API | 44 deg. API | 58 deg. API | 72 deg. API | 86 deg. API | 91 deg. API | 97 deg. API 
temp., 1.0291 sp.gr./0.9218 sp.gr.|0.8063 sp.gr.|0.7467 sp.gr./0.6953 sp.gr./0.6506 sp.gr.|0.6360 sp.gr.|0.6193 sp.gr. 
a Group Grou Group Group Grou Grou Group Group 
0 or H lor 2 or F 3 or Ef 4or 5 or 6 or B 7orA 
0 1.0211 1.0242 1.2097 1.0361 1.0419 1.0476 1.0501 1.0531 
| 1 1.0208 1.0238 1.0292 1.0355 1.0412 1.0468 1.0493 1.0522 
| Zz 1.0204 1.0234 1.0287 1.0349 1.0405 1.0460 1.0484 1.0513 
3 1.0201 1.0230 1.0283 1.0343 1.0398 1.0453 1.0476 1.0505 
| 4 1.0197 1.0226 1.0278 1.0337 1.0391 1.0445 1.0467 1.0496 
| 5 1.0194 1.0222 1.0273 1.0331 1.0384 1.0437 1.0459 1.0487 
| 6 1.0190 1.0218 1.0268 1.0325 1.0377 1.0429 1.0451 1.0478 
r 1.0186 1.0214 1.0263 1.0319 1.0370 1.0421 1.0443 1.0470 
8 1.0183 1.0210 1.0258 1.0313 1.0364 1.0414 1.0434 1.0461 
9 1.0179 1.0206 1.0253 1.0307 1.0357 1.0406 1.0426 1.0453 
10 1.0176 1.0202 1.0248 1.0301 1.0350 1.0398 1.0418 1.0444 
1l 1.0172 1.0198 1.0243 1.0295 1.0343 1.0390 1.0410 1.0435 
12 1.0168 1.0194 1.0238 1.0289 1.0336 1.0382 1.0402 1.0426 
13 1.0165 1.0189 1.0233 1.0283 1.0329 1.0375 1.0393 1.0418 
14 1.0161 1.0185 1.0228 1.0277 1.0322 1.0367 1.0385 1.0409 
15 1.0158 1.0181 1.0223 1.0271 1.0315 1.0359 1.0377 1.0400 
16 1.0154 1.0177 1.0218 1.0265 1.0308 1.0351 1.0369 1.0391 
17 1.0151 1.0173 1.0213 1.0259 1.0301 1.0343 1.0360 1.0382 
18 1.0147 1.0169 1.0208 1.0253 1.0294 1.0335 1.0352 1.0374 
19 1.0144 1.0165 1.0203 1.0247 1.0287 1.0327 1.0343 1.0365 
20 1.0141 1.0161 1.0198 1.0241 1.0280 1.0319 1.0335 1.0356 
21 1.0137 1.0157 1.0193 1.0235 1.0273 1.0311 1.0327 1.0347 
22 1.0134 1.0153 1.0188 1.0229 1.0266 1.0303 1.0319 1.0338 
23 1.0130 1.0148 1.0184 1.0223 1.0260 1.0296 1.0310 1.0330 
24 1.0126 1.0144 1.0179 1.0217 1.0253 1.0288 1.0302 1.0321 
25 1.0123 1.0140 1.0174 1.0211 1.0246 1.0280 1.0294 1.0312 
26 1.0119 1.0136 1.0169 1.0205 1.0239 1.0272 1.0286 1.0303 
27 1.0116 1.0132 1.0164 1.0199 1.0232 1.0264 1.0277 1.0294 
28 1.0112 1.0128 1.0159 1.0193 1.0225 1.0256 1.0269 1.0286 
29 1.0109 1.0124 1.0154 1.0187 1.0218 1.0248 1.0260 1.0277 
30 1.0106 1.0120 1.0149 1.0181 1.0211 1.0240 1.0252 1.0268 
31 1.0102 1.0116 1.0144 1.0175 1.0204 1.0232 1.0244 1.0259 
32 1.0098 1.0112 1.0139 1.0169 1.0197 1.0224 1.0236 1.0250 
33 1.0095 1.0108 1.0134 1.0163 1.0190 1.0216 1.0227 1.0242 
34 1.0092 1.0104 1.0129 1.0157 1.0183 1.0208 1.0219 1.0233 
35 1.0088 1.0100 1.0124 1.0151 1.0176 1.0200 1.0211 1.0224 | 
36 1.0084 1.0096 1.0119 1.0145 1.0169 1.0192 1.0203 1.0215 
37 1.0081 1.0092 1.0114 1.0139 1.0162 1.0184 1.0194 1.0206 
38 1.0077 1.0088 1.0109 1.0133 1.0155 1.0176 1.0186 1.0197 
39 1.0074 1.0084 1.0104 1.0127 1.0148 1.0168 1.0177 1.0188 
40 1.0070 1.0080 1.0099 1.0121 1.0141 1.0160 1.0169 1.0179 
41 1.0067 1.0076 1.0094 1.0115 1.0134 1.0152 1.0160 1.0170 
42 1.0063 1.0072 1.0089 1.0109 1.0127 1.0144 1.0152 1.0161 
43 1.0059 1.0068 1.0084 1.0103 1.0120 1.0136 1.0143 1.0152 
44 1.0056 1.0064 1.0079 1.0097 1.0113 1.0128 1.0135 1.0143 
45 1.0052 1.0060 1.0074 1.0091 1.0106 1.0120 1.0126 1.0134 
46 1.0049 1.0056 1.0069 1.0085 1.0099 1.0112 1.0118 1.0125 
47 1.0045 1.0052 1.0064 1.0079 1.0092 1.0104 1.0110 1.0116 
48 1.0042 1.0048 1.0059 1.0072 1.0084 1.0096 1.0101 1.0108 
49 1.0039 1.0044 1.0054 1.0066 1.0077 1.0088 1.0093 1.0099 
| 
50 1.0035 1.0040 1.0049 1.0060 1.0070 1.0080 1.0084 1.0090 
51 1.0032 1.0036 | 1.0044 1.0054 1.0063 1.0072 1.0076 1.0081 
52 1.0028 1.0032 | 1.0039 1.0048 1.0056 1.0064 1.0067 1.0072 
53 1.0025 1.0028 | 1.0035 1.0042 1.0049 1.0056 1.0059 1.0063 
54 1.0021 | 1.0024 1.0030 1.0036 1.0042 1.0048 1.0050 1.0054 
55d 1.0017 1.0020 | 1.0025 1.0030 1.0035 1.0040 1.0042 1.0045 
56 1.0014 1.0016 | 1.0020 1.0024 1.0028 1.0032 1.0034 1.0036 
57 1.0010 | 1.0012 | 1.0015 | 1.0018 1.0021 1.0024 1.0025 1.0027 
58 1.0007 | 1.0008 1.0010 | 1.0012 1.0014 1.0016 1.0017 1.0018 
59 1.0003 1.0004 1.0005 | 1.0006 1.0007 1.0008 | 1.0008 1.0009 
*Note: This table replaces Sheet 1, P 213.2, published in December, 1937, entitled “Multiples for converting measured volume 
to volume at 60 degrees Fahrenheit.” See Sheet 3, P 218.2, for ex planation and examples of the use of these tables. 
+All motor fuel blends of gasoline and-benzol shall be consid ered as falling in Group 3 or E. 
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NOW —HAZARD OFFERS A SLING 
TERMINAL FOR EVERY PURPOSE ~ 





MOD 


f i 





No one sling nor sling terminal is the answer 
to all material—handling problems. Do you 


need a braided wire rope sling -— either flat 
or round? Do you need a cable—laid sling ora . 
conventional wire rope sling? Which of the 
many different terminals would serve your 
needs best? 

Let Hazard sling engineers advise you and 
build your sling for you. Let them load—-test 
it to twice its rated capacity before ship-— 
ment. Let them register it for its known 
strength and issue you a Certificate of Test 
and Registry. 

ACCO—Registered Sling Service helps you 


Send for this Bulletin which 





select the right sling for your particular gives you 7 reasons why ACCO 
job. All Hazard Slings are made of LAY-SET ee ee 
Preformed Wire Rope of Improved Plow Steel. . _— 


Distributors in all important oil field centers 


HAZARD WIRE ROPE DIVISION 
AMERICAN CHAIN & CABLE 
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Tae Perroteum Encineer’s Continuous TABLES 


Sheet 2 (Revised January, 1946*) 









































(INSTALLMENT No. 103) P 213.2 
' _ 
| 
| VOLUME CORRECTION FACTORS FOR PETROLEUM OILS 
| 
Observed | 6 deg. API | 22 deg. API | 44 deg. API | 58 deg. API | 72 deg. API | 86 deg. API | 91 deg. API | 97 deg. API 
temp., 1.0291 sp.gr.'0.9218 sp.gr.|0.8063 sp.gr.|0.7467 sp.gr.'0.6953 sp.gr.|0.6506 sp-gr.|0.6360 sp.gr.|0.6193 sp.gr. 
°F. roup Group | roup Group Group Grou Group | Group 
0 or H lorG | 2orF 3 or Et 4or D 5 or | 6o0rB | TorA 
60 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 | 1.0000 1.0000 
61 0.9997 0.9996 0.9995 0.9994 0.9993 0.9992 | 0.9992 0 .9991 
62 0.9993 0.9992 | 0.9990 0.9988 0.9986 0.9984 | 0.9983 0.9982 
63 0.9990 0.9988 0.9985 0.9982 0.9979 0.9976 | 0.9975 | 0.9973 
64 0.9986 0.9984 0.9980 0.9675 0.9972 0.9968 , 0.9966 | 0.9964 
65 0.9982 0.9980 | 0.9975 0.9970 0.9965 0.9960 | 0.9958 | 0.9955 
| 66 0.9979 0.9976 0.9970 0.9964 0.9958 0.9952 | 0.9949 0.9946 
67 0.9976 0.9972 0.9965 0.9957 0.9951 0.9944 | 0.9941 0.9937 
68 0.9972 0.9968 0.9961 0.9951 0.9943 0.9935 0.9932 0.9928 
69 0.9969 0.9964 0.9956 0.9945 0.9936 0.9927 | 0.9924 0.9919 
70 0.9965 0.9960 0.9951 0.9939 0.9929 0.9919 0.9915 | 0.9910 
71 0.9962 0.9956 | 0.9946 0.9933 0.9922 0.9911 0.9907 | 0.9901 
72 0.9958 0.9952 | 0.9941 0.9927 0.9915 | 0.9903 0.9898 0.9892 
73 0.9955 0.9948 | 0.9935 | 0. 9921 0.9908 | 0.9895 0.9890 | 0.9883 
74 0.9952 0.9944 0.9930 0.9915 0.9901 | 0.9887 | 0.9881 | 0.9874 
75 0.9948 0.9940 0.9925 0.9909 0.9894 0.9879 0.9873 | 0.9865 
76 0.9944 0.9936 0.9920 0.9903 0.9887 0.9871 | 0.9864 0.9856 
77 0.9941 0.9932 | 0.9915 0.9897 0.9880 0.9863 0.9856 0.9847 
78 0.9938 0.9929 | 0.9911 0.9891 0.9872 0.9854 | 0.9847 | 0.9838 
79 0.9934 0.9925 | 0.9906 0.9885 0.9865 0.9846 | 0.9839 0.9829 
| 
80 0.9931 0.9921 | 0.9901 0.9879 0.9858 0.9838 | 0.9830 | 0.9820 
81 0.9927 0.9917 | 0.9896 0.9873 0.9851 0.9830 | 0.9821 0.9811 
82 0.9924 0.9913 | 0.9891 0.9867 0.9844 0.9822 | 0.9813 | 0.9802 
83 0.9920 0.9909 | 0.9886 0.9860 0.9837 0.9814 0.9804 | 0.9792 
84 0.9917 0.9905 | 0.9881 0.9854 0.9830 0.9806 | 0.9796 | 0.9783 
} | 
85 0.9914 0.9901 | 0.9876 | 0.9848 0.9823 0.9798 | 0.9787 | 0.9774 
86 0.9910 0.9897 | 0.9871 0.9842 0.9816 0.9790 | 0.9779 | 0.9765 
87 0.9907 0.9893 | 0.9866 0.9836 0.9809 0.9782 0.9770 | 0.9756 
88 0.9903 0.9889 0.9861 0.9830 0.9802 0.9773 0.9762 | 0.9747 
89 0.9900 0.9885 0.9856 0.9824 0.9795 0.9765 0.9753 | 0.9738 
| 
90 0.9896 0.9881 {| 0.9851 0.9818 0.9788 0.9757 | 0.9745 | 0.9729 
91 0.9892 0.9877 | 0.9846 0.9812 0.9780 0.9749 0.9736 0.9719 
92 0.9889 0.9873 | 0.9841 0.9806 0.9773 0.9741 | 0.9727 | 0.9710 
93 0.9886 0.9869 | 0.9836 0.9800 | 0.9766 0.9733 | 0.9719 | 0.9701 
94 0.9882 0.9865 | 0.9831 0.9794 0.9759 0.9725 | 0.9710 | 0.9692 
95 0.9879 0.9861 0.9826 0.9788 0.9752 | 0.9717 | 0.9702 | 0.9688 
96 0.9876 0.9857 0.9821 0.9782 0.9745 0.9709 | 0.9693 | 0.9674 
97 0.9872 0.9853 | 0.9816 0.9776 0.9738 | 0.9700 0.9685 0.9665 
98 0.9869 0.9849 | 0.9812 0.9769 0.9731 | 0.9692 | 0.9676 | 0.9656 
99 0.9865 0.9845 | 0.9807 0.9763 0.9723 | 0.9684 0.9668 | 0.9647 
100 0.9862 0.9841 | 0.9802 0.9757 | 0.9716 | 0.9676 0.9659 | 0.9638 
101 0.9858 0.9837 | 0.9797 | 0.9751 0.9709 | 0.9668 0.9650 | 
102 0.9855 0.9833 0.9792 | 0.9745 0.9702 | 0.9660 0.9642 
103 0.9852 0.9830 0.9786 0.9738 0.9695 | 0.9652 0.9633 
104 0.9848 0.9826 0.9781 0.9732 0.9688 _ 0.9643 0.9625 
105 0.9844 0.9822 | 0.9776 0.9726 | 0.9681 | 0.9635 0.9616 
106 0.9841 0.9818 | 0.9771 0.9720 | 0.9673 0.9627 | 0.9608 
107 0.9837 0.9814 | 0.9766 0.9714 0.9666 | 0.9619 | 0.9599 | 
108 0.9834 0.9811 | 0.9762 0.9708 | 0.9659 | 0.9611 | 0.9590 | 
109 0.9831 0.9807 0.9757 0.9702 | 0.9652 | 0.9603 | 0.9582 | 
110 0.9827 0.9803 0.9752 | 0.9696 | 0.9645 | 0.9594 | 0.9573 
111 0.9823 0.9799 0.9747 0.9690 | 0.9638 | 0.9586 | 0.9565 
112 0.9820 0.9795 0.9742 0.9684 | 0.9631 | 0.9578 | 0.9556 
113 0.9816 0.9791 0.9737 0.9678 | 0.9624 | 0.9570 0.9548 
114 0.9813 0.9787 0.9732 0.9672 0.9617 | 0.9562 0.9539 
7 | | 
iD 0.9809 0.9783 0.9727 0.9666 | 0.9609 0.9554 0.9530 
116 0.9806 0.9779 0.9722 0.9660 | 0.9602 | 0.9546 0.9522 
117 0.9802 0.9775 0.0717 | 0.9654 | 0.9595 | 0.9538 0.9513 | 
118 0.9799 0.9771 | 0.9712 | 0.9647 | 0.9588 | 0.9529 0.9505 | 
119 0.9795 0.9767 | 0.9707 | 0.9641 | 0.9581 | 0.9521 | 0.9496 | 
*Note: This table replaces Sheet 2, P 213.2, published in March, 1938, entitled ‘‘Multiples for converting measured volume 
to volume at 60 degrees Fahrenheit.” See Sheet 3, P 213.2, for explanation und examples of the use of these tables. 
+All motor fuel blends of gasoline and benzol shall be considered as falling in Group 3 or E. 
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ERE’S the compact, portable, weld-testing machine 
H you've been waiting for. It’s sturdy and accurate, 
and provides a handy means of qualifying welding 
operators without the delay or inconvenience caused 
when tests must be made at distant laboratories. 


IT MAKES ALL THREE TESTS: 


1. Reduced section transverse tension 
tests (shown in top photo at right); 
2. Guided bend tests (a complete 180° 
face or root bend), as shown in large 
photo above; 3. Longitudinal all-weld 
metal 0.505" tension tests (lower photo 
at right). This is the only available 





portable testing machine that com- 

bines all three functions in one 
convenient, portable machine. 

This Airco machine oper- 

ates on the principle of the 

hydraulic jack. Maximum 


o-= 


qualify your welding operators 
right on the job! 





j a’. 2 € 
* wore = 
es %. 

ae ; 








direct load is 40,000 pounds, permitting tests on ma- , 
terial of 150,000 psi. or higher tensile strength, by se- ( 
lecting the proper area 
for the test piece. A maxi- 
mum hand mounted on 
the face of the gauge in- 
dicates the breaking load 
applied to the specimen. 
Jaws for the trans- 
verse tension test, and 
plunger and die for the guided bend test are supplied 
with the machine. Jaws for the longitudinal all-weld 
metal tension test (0.505") coupon can be sup- 
plied on special order. All equipment is com- 
pactly installed in an oak cabinet which 
serves as a practical container for stor- 
age and shipment. The cabinet has 
handles at either end to facilitate 
carrying. For descriptive book- 
let giving complete data, 
mail the coupon below. 




















PE 


Air 

Reduction 
Sales Co. 

60 E. 42nd St., 

New York 17, N.Y. 


Please send me by 

return mail free,copy of 
your booklet ADI-889 de- 
scribing the new Airco Tensile 
and Guided Bend Test machine. 





In Texas: Magnolia Airco Gas Products Co. 
Offices in all Principal Cities 





Arr REDUCTION 


General Offices: 60 East 42nd Street, New York 17, N. Y. 
General Offices: Houston 1, Tex. 


Represented Internationally by Airco Export Corporation 
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Tse PerroLeuM ENGINEER’s Continuous TasBLes (INSTALLMENT No. 103) P 213.21 
& VOLUME CORRECTION FACTORS FOR Cy HYDROCARBON MIXTURES 
TABLE 4 
Liquid volume correction factors for C4 hydrocarbon mixtures. 
| ee Vapor pressure in Ib. per sq. in. absolute at 100°F. : | 
, | | | | | | | mck: 
Tap 40 » 45 50 55 60 65 70 75 | 80 
°F. | a a aa. = : Ss aes as in S a = 
| (Volume of liquid at 60°F. occupied by unit volume of liquid at temperature indicated) 
ee | | 
| 0 1.0576 1.0590 | 1.0604 1.0618 1.0631 1.0644 | 1.0657 1.0669 | 1.0680 
1 1.0567 1.0581 | 1.0595 1.0608 1.0621 | 1.0633 | 1.0646 1.0658 | 1.0669 
2 1.0558 1.0572 | 1.0585 | 1.0598 1.0611 1.0623 1.0636 1.0648 | 1.0659 
3 1.0548 1.0562 | 1.0575 | 1.0588 1.0601 | 1.0613 | 1.0625 1.0637 | 1.0648 
4 1.0539 1.0553 1.0566 | 1.0579 | 1.0591 | 1.0603 | 1.0615 1.0627 | 1.0637 | 
| j | } } 
5 1.0529 | 1.0543 | 1.0556 | 1.0569 | 1.0581 | 1.0593 | 1.0605 | 1.0616 | 1.0627 
6 1.0520 1.0533 1.0546 | 1.0559 | 1.0571 | 1.0582 1.0594 1.0605 1.0616 
7 1.0510 1.0524. | 1.0536 | 1.0549 1.0561 | 1.0572 1.0584 1.0595 1.0606 
| 8 1.0501 | 1.0514 | 1.0526 | 1.0539 | 1.0551 | 1.0562 | 1.0573 | 1.0584 | 1.0595 
9 1.0491 1.0504 | 1.0517 1.0529 1.0540 1.0551 1.0562 1.0574 1.0584 
| 10 1.0482 1.0495 | 1.0507 | 1.0519 1.0530 1.0541 1.0552 1.0563 1.0573 | 
11 1.0472 1.0485 | 1.0497 1.0509 | 1.0520 1.0531 1.0542 1.0552 1.0563 
12 1.0463 1.0476 | 1.0487 | 1.0499 1.0510 1.0521 1.0531 1.0541 1.0552 
13 1.0453 1.0466 1.0477 | 1.0489 | 1.0500 1.0510 1.0520 1.0530 1.0541 
14 1.0444 1.0456 1.0467 1.0479 | 1.0490 1.0500 1.0510 1.0520 1.0530 
15 1.0435 1.0447 1.0458 1.0469 1.0479 1.0489 1.0499 1.0509 1.0519 
16 1.0426 1.0437 1.0448 1.0459 1.0469 1.0479 1.0489 1.0499 1.0508 
17 1.0416 1.0427 | 1.0438 1.0449 1.0459 1.0468 1.0478 1.0488 1.0497 
18 1.0407 1.0418 | 1.0428 1.0439 1.0448 1.0458 1.0467 1.0477 1.0486 
19 1.0397 1.0408 | 1.0418 1.0428 1.0438 1.0447 1.0456 1.0466 1.0475 
& 20 1.0388 | 1.0398 | 1.0408 | 1.0418 | 1.0427 | 1.0437 | 1.0446 | 1.0455 | 1.0464 | 
21 1.0379 1.0389 1.0398 1.0408 1.0417 1.0426 1.0435 1.0444 1.0453 
22 1.0369 1.0379 1.0388 1.0398 1.0407 1.0416 1.0425 1.0433 1.0442 
| 23 1.0360 1.0369 | 1.0378 1.0387 1.0396 1.0405 1.0414 1.0422 1.0431 
24 1.0350 1.0359 | 1.0368 1.0377 1.0386 1.0395 1.0403 1.0411 1.0420 | 
25 1.0341 | 1.0350 | 1.0358 | 1.0367 | 1.0375 | 1.0384 | 1.0392 | 1.0400 | 1.0408 | 
26 1.0331 1.0340 | 1.0348 1.0357 1.0365 1.0374 1.0382 1.0389 1.0397 
27 1.0322 1.0330 | 1.0338 1.0346 1.0354 1.0363 1.0371 1.0378 1.0386 
28 1.0312 1.0320 1.0328 1.0336 1.0344 1.0353 1.0360 1.0367 1.0374 
* 29 1.0303 1.0311 1.0318 1.0326 1.0333 1.0342 1.0349 1.0356 1.0363 
| 
30 1.0293 1.0301 1.0308 1.0316 1.0323 1.0331 1.0338 1.0345 1.0352 | 
31 1.0283 1.0291 1.0298 1.0306 1.0313 1.0320 1.0327 1.0334 1.0341 
32 1.0274 1.0281 1.0288 1.0295 1.0302 1.0309 1.0316 1.0323 1.0329 
33 1.0264 1.0271 1.0278 1.0285 1.0292 1.0299 1.0305 1.0312 1.0318 
34 1.0255 1.0262 1.0268 1.0274 1.0281 1.0288 1.0294 1.0300 1.0306 
35 1.0245 1.0252 1.0258 1.0264 1.0270 1.0277 1.0283 1.0289 1.0295 
36 1.0235 1.0242 1.0248 1.0254 1.0260 1.0266 1.0272 1.0278 1.0283 
37 1.0226 1.0232 1.0237 1.0243 1.0249 1.0255 1.0261 1.0267 1.0272 
38 1.0216 1.0222 1.0227 1.0233 1.0239 1.0244 1.0250 1.0255 1.0260 
| 39 1.0206 1.0212 1.0217 1.0223 1.0228 1.0233 1.0249 1.0244 1.0249 
| 40 1.0197 1.0202 1.0207 1.0212 1.0217 1.0222 1.0228 1.0233 1.0237 
| 41 1.0187 1.0192 1.0197 1.0202 1.0207 1.0211 1.0216 1.0221 1.0226 
42 1.0177 1.0182 1.0187 1.0192 1.0196 1.0200 1.0205 1.0210 1.0214 
43 1.0167 1.0172 1.0176 1.0181 1.0185 1.0189 1.0194 1.0198 1.0203 
44 1.0158 1.0162 1.0166 1.0171 1.0174 1.0178 1.0183 1.0187 1.0191 
| 45 1.0148 1.0152 1.0156 1.0160 1.0163 1.0167 1.0172 1.0176 1.0179 
| 46 1.0138 1.0142 1.0146 1.0150 1.0152 1.0156 1.0160 1.0164 1.0167 
| 47 1.0128 1.0132 1.0136 1.0139 1.0141 1.0145 1.0149 1.0153 1.0156 
48 1.0119 1.0122 1.0125 1.0129 1.0130 | 1.0134 1.0138 1.0141 1.0144 
49 1.0109 1.0112 1.0115 1.0118 | 1.0119 | 1.0123 1.0126 1.0130 1.0132 H 
| 
From National Bureau of Standards Letter Circular LC757. 
€ Note: For practical problems, see Sheet 5, P 213.21 (Installment No. 103), and, for additional informa- 
tion, see notes on Sheet 1, P 213.21, published in December, 1945 (Installment No. 102). 
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preformed), rope is relaxed. Preforming “‘sets’ 
nds in their helical permanent shape, so that 
> fly apart, even when cut or broken. 


When you think WIRE ROPE. 
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Ever watch a truly great skater? Ever watch him rocket 
down the straightaways, glide around the turns? He’s 
graceful, swift, sure ... a study in balance and smooth 
endurance ... because ke’s relaxed. 


You'll find much of that same relaxed quality in Beth. 


lehem Form-Set rope. Form-Set rope is preformed: each 
wire and each strand is molded to its final helical shape 
before being laid in the rope. In this way many internal 
stresses and strains are relieved. Since the wires and 
strands are preshaped into their final form, they have no 
nervous urge to straighten themselves out. They do not 
fight to uncoil. The rope is relaxed. 

Cut a section of Form-Set rope. You'll notice that not 
a single wire or strand pops loose from the rope. They 
all lie smoothly in place. To get them apart, you actually 
have to lift them out with your fingers. 

What is the advantage of this relaxation? Clearly, it 
means easier handling. But more important still, it pro- 
motes longer life on jobs where bending fatigue is a 
serious item—and this includes practically all oper- 
ating ropes. , 

Bethlehem furnishes every grade, size, and type with 


the Form-Set construction . .. the feature that relaxes 
wire rope. 
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From National Bureau of Standards Letter Circular LC757. 


| VOLUME CORRECTION FACTORS FOR Cg HYDROCARBON MIXTURES 
TABLE 4—Continued 
Liquid volume correction factors for C4 hydrocarbon mixtures. 
L ree __Vapor pressure in Ib. per sq. in. absolute at 100°F. 
Temp. | 40 45 50 5S |) 65 70 
_s ____ (Volume of liquid at 60°F. occupied by unit volume of liquid at temperature indicated) 
| | | 
50 1.0099 1.0102 1.0104 1.0107 | 1.0109 | 1.0112 |} 1.0115 
51 1.0089 1.0092 1.0094 1.9096 | 1.0098 1.0101 1.0103 
52 1.0079 1.0082 | 1.0084 1.0086 | 1.0087 | 1.0089 | 1.0092 
53 1.0069 1.0071 1.0073 1.0075 | 1.0076 | 1.0078 | 1.0080 
54 1.0059 1.0061 1.0063 1.0065 | 1.0065 1.0067 1.0069 
a5 1.0050 1.0051 1.0052 1.0054 1.0055 1.0056 1.0058 
56 1.0040 1.0041 1.0042 1.0044 | 1.0044 1.0045 1.0046 
57 1.0030 1.0030 1.0031 1.0033 | 1.0033 1.€034 1.0035 
58 1.0020 1.0020 1.0021 1.0022 {| 1.0022 1.0023 1.0023 
59 1.0010 1.0010 1.0011 1.0011 1.0011 1.0011 1.0012 
60 1.0000 1.0000 | 1.0000 ; 1.0000 | 1.0000 | 1.0000 1.0000 
61 0.9990 0.9990 0.9989 0.9989 | 0.9989 | 0.9989 0.9988 
62 0.9980 0.9980 0.9979 | 0.9978 | 0.9978 0.9977 0.9977 
63 | 0.9970 0.9969 0.9968 | 0.9967 | 0.9967 | 0.9966 0.9965 
64 0.9960 0.9959 0.9958 0.9957 | 0.9956 0.9955 0.9954 
65 0.9950 0.9948 0.9947 0.9945 | 0.9944 0.9943 0.9942 
66 0.9940 0.9938 0.9936 0.9935 | 0.9933 0.9932 0.9930 
67 0.9929 0.9927 0.9925 0.9924 | 0.9922 0.9920 0.9919 
68 0.9919 0.9917 0.9915 0.9912 | 0.9911 0.9909 0.9907 
69 0.9909 0.9906 0.9904 0.9901 | 0.9900 0.9898 0.9895 
70 0.9899 0.9896 0.9894 0.9891 | 0.9889 0.9886 0.9883 
71 0.9889 0.9886 0.9884 0.9880 | 0.9877 0.9874 0.9871 
72 0.9879 0.9876 0.9873 | 0.9869 | 0.9865 0.9863 0.9859 
73 0.9869 0.9865 0.9862 | 0.9858 | 0.9854 | 0.9851 0.9847 
74 0.9859 0.9854 0.9851 0.9847 | 0.9843 | 0.9839 0.9835 
75 0.9848 0.9844 0.9840 _ 0.9836 | 0.9832 | 0.9828 0.9823 
76 0.9838 0.9833 0.9829 | 0.9825 | 0.9820 0.9816 0.9811 
77 | 0.9828 0.9823 0.9819 | 0.9814 | 0.9809 0.9804 0.9799 
78 0.9818 0.9812 0.9808 0.9803 | 0.9798 | 0.9793 0.9787 
79 0.9808 0.9802 0.9797 0.9792 | 0.9786 | 0.9781 0.9775 
| 80 | 0.9797 0.9791 0.9786 | 0.9780 | 0.9775 0.9769 0.9763 
| 81 0.9787 0.9780 0.9775 | 0.9769 | 0.9763 | 0.9757 0.9751 
82 | 0.9777 0.9770 0.9764 0.9758 | 0.9752 0.9746 0.9739 
83 0.9766 0.9759 0.9753 | 0.9747 0.9740 0.9734 0.9727 
| 84 0.9756 0.9749 0.9742 | 0.9736 | 0.9729 | 0.9722 0.9715 
8 | 0.9745 | 0.9738 | 0.9731 | 0.9724 | 0.9717 | 0.9710 0.9702 
86 | 0.9735 0.9728 0.9720 | 0.9713 0.9706 0.9698 0.9690 
87 | 0.9724 0.9717 0.9709 0.9701 0.9694 0.9686 0.9678 
88 | 0.9714 0.9706 0.9698 | 0.9690 0.9683 | 0.9674 0.9665 
89 0.9703 0.9695 0.9687 | 0.9678 0.9671 | 0.9662 0.9653 
90 0.9693 0.9684 0.9676 | 0.9667 0.9659 | 0.9650 0.9640 
91 | 0.9682 0.9674 0.9665 | 0.9656 0.9648 | 0.9638 0.9628 
92 0.9672 0.9663 0.9654 | 0.9644 0.9636 | 0.9626 0.9615 
| 93 | 0.9661 0.9652 0.9643 | 0.9633 0.9624 | 0.9613 0.9603 
94 | 0.9651 0.9641 0.9632 | 0.9621 0.9612 | 0.9601 0.9590 
95 0.9640 | 0.9630 | 0.9620 | 0.9610 | 0.9600 | 0.9589 | 0.9577 
96 0.9630 0.9619 0.9609 0.9598 0.9588 | 0.9676 | 0.9565 
97 | 0.9619 0.9608 0.9598 | 0.9587 | 0.9576 | 0.9564 | 0.9552 
98 | 0.9609 0.9597 0.9587 | 0.9575 | 0.9564 | 0.9552 0.9539 
| 99 0.9598 0.9586 0.9576 | 0.9564 | 0.9552 0.9539 0.9527 
| 
| Note: For practical problems, see Sheet 5, P 213.21 (Installment No. 103), and, for additional informa- 
_ tion, see notes on Sheet 1, P 213.21, published in December, 1945 (Installment No. 102). 
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Much Longer Life for 
PUMP SHA T SLEEVES 





with COLMONOY No. 6 


Here is an excerpt from one of our field on the job at 9 P.M., and finished the new 
engineer’s reports, covering a COLMONOY sleeve the next evening. It was in the pump 
No. 6 replacement pump shaft sleeve. “This at 6 P.M. the following day. In the oil busi- 
company had a centrifugal pump go down ness, when a part is needed it is needed. No 
on them. It had a special sleeve that had company will wait two or three weeks for 
only gone 350 hours and the sleeve had gone parts.” 

out with some other parts. The chief engi- 

neer was not satisfied with the 350 hours The sleeve was used in a centrifugal pump, 
this sleeve ran, so he called Sunshine at handling hot oil at 900°. Pump speed, 3600 
5 P.M. and was told to bring the old sleeve R.P.M. After 1350 hours the Colmonoy 
and pump rod to Odessa. Sunshine started hard-faced sleeve was still running. 


Write for Catalog covering all grades of COLMONOY 
hard-facing alloys, that are effecting real economies 
in the oil industry. 


WALL COLMONOY CORPORATION 


720 FISHER BUILDING 
DETROIT 2, MICHIGAN 
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| VOLUME CORRECTION FACTORS FOR Cg HYDROCARBON MIXTURES 


TABLE 4—Continued 


Liquid volume correction factors for C4 hydrocarbon mixtures. 








50 | 55 





| 100 | 0.9587 | 0.9575 | 0.9564 | 0.9552 
| 101 | 0.9577 | 0.9564 | 0.9553 | 0.9540 
102 | 0.9566 | 0.9553 | 0.9541 | 0.9529 
103 0.9555 | 0.9542 | 0.9530 | 0.9517 
| 104 0.9544 | 0.9531 0.9518 | 0.9505 
105 | 0.9533 | 0.9520 | 0.9507 | 0.9493 
106 =| 0.9523 | 0.9509 | 0.9495 | 0.9482 
107 =| 0.9512 | 0.9497 | 0.9484 | 0.9470 
108 | 0.9501 | 0.9486 | 0.9472 | 0.9458 
| 109 0.9490 | 0.9475 | 0.9461 | 0.9446 
| 110 =| 0.9479 | 0.9464 | 0.9449 | 0.9434 
111 | 0.9468 | 0.9452 | 0.9437 | 0.9422 
| 112 | 0.9457 | 0.9441 | 0.9426 | 0.9410 
| 113 =| «(0.9446 0.9430 | 0.9414 | 0.9398 
114 | 0.9435 | 0.9418 | 0.9402 | 0.9386 
115 0.9424 | 0.9407 | 0.9391 | 0.9374 
| 116 =| 0.9413 | 0.9396 0.9380 | 0.9362 
| 117 | +0.9402 | 0.9384 | 0.9368 | 0.9350 
| 118 =| 0.9391 | 0.9372 | 0.9356 | 0.9338 
119 | 0.9380 | 0.9361 | 0.9344 | 0.9326 
| | 
| 120s}: «0.9369 | 0.9350 | 0.9332 | 0.9313 
121 | 0.9358 | 0.9338 | 0.9320 | 0.9301 
122 0.9347 | 0.9327 | 0.9308 | 0.9289 
123 | 0.9336 | 0.9315 | 0.9296 | 0.9276 
124 | 0.9325 | 0.9304 | 0.9284 | 0.9264 
125 0.9313 | 0.9292 | 0.9272 | 0.9251 
126 | 0.9302 | 0.9281 | 0.9260 | 0.9239 
127 | 0.9290 | 0.9269 | 0.9248 | 0.9226 
128 | 0.9279 0.9258 | 0.9236 0.9214 
129 | 0.9268 | 0.9246 | 0.9224 | 0.9202 
| 
130 | 0.9256 | 0.9234 | 0.9212 | 0.9189 





Vapor pressure in lb. per sq. in. absolute at 100°F. ° 





_(Volume of liquid at 60°F. occupied by unit volume of liquid at temperature indicated) 








an Minis: | 
60 | 65 70 75 80 | 





0.9540 | 0.9527 | 0.9514 | 0.9503 | 0.9494 
0.9528 | 0.9514 | 0.9501 | 0.9490 | 0.9481 ~*~‘ 
0.9516 | 0.9502 | 0.9488 | 0.9477 | 0.9468 | 
0.9504 | 0.9489 | 0.9476 | 0.9464 | 0.9454 | 
0.9492 0.9477 | 0.9463 0.9451 0.9441 
0.9479 | 0.9464 | 0.9450 0.9437 0.9427 
0.9467 | 0.9451 | 0.9437 | 0.9424 | 0.9414 
0.9455 | 0.9439 | 0.9424 | 0.9411 0.9400 
0.9443 | 0.9426 | 0.9411 | 0.9398 | 0.9387 
0.9431 0.9413 | 0.9398 | 0.9384 | 0.9373 
0.9418 | 0.9401 0.9385 | 0.9371 | 0.9360 
0.9406 | 0.9389 | 0.9372 | 0.9357 | 0.9346 
0.9393 | 0.9376 | 0.9359 | 0.9344 | 0.9333 
0.9381 | 0.9363 0.9346 | 0.9330 | 0.9319 
0.9369 | 0.9350 | 0.9333 | 0.9317 | 0.9305 
0.9356 | 0.9337 0.9319 | 0.9303 | 0.9291 
0.9343 | 0.9324 0.9306 | 0.9290 | 0.9278 
0.9331 | 0.9311 0.9292 | 0.9276 | 0.9264 
0.9318 | 0.9298 | 0.9279 | 0.9263 | 0.9250 
0.9306 | 0.9285 0.9265 | 0.9249 | 0.9236 
0.9293 , 0.9272 | 0.9252 | 0.9235 | 0.9222 
0.9281 | 0.9259 | 0.9238 | 0.9221 | 0.9208 
0.9268 | 0.9246 | 0.9225 | 0.9207 | 0.9194 
0.9255 | 0.9233 | 0.9211 | 0.9193 | 0.9180 
0.9242 | 0.9220 | 0.9198 | 0.9179 | 0.9165 
0.9229 | 0.9206 | 0.9184 | 0.9165 | 0.9151 
0.9216 | 0.9193 | 0.9170 | 0.9151 0.9137 
0.9204 | 0.9180 | 0.9157 | 0.91387 0.9122 
0.9191 0.9167 0.9143 | 0.9123 | 0.9108 
0.9178 | 0.9154 | 0.9130 | 0.9109 | 0.9094 
0.9165 | 0.9140 | 0.9116 | 0.9095 | 0.9079 


| 1 | | 





PRACTICAL PROBLEMS 


Problem 1. Caleulate the number of gal. of liquid at 
60° F. from the following: 


Data: (1) Material is known to have the approxi- 
mate composition: 


mol percent Hydrocarbon 
10 n-butane 
20 iso-butane 
40 1-butene 
30 1, 3-butadiene 


(2) Pressure of 40 lb. per sq. in., gage, measured in 
storage container at 94° F.; 

(3) 252,000 gal. of liquid at 86° F. transferred as 
determined from displacement meter reading. 

Calculations: (a) From data (1), the sum of prod- 
ucts of mol fraction, x, and vapor pressure of com- 
ponents at 100° F. (table 1) (sheet 1 published in In- 
stallment No. 102) gives: 

P=x, Pp, + x,P, + X,P, + X,P, 

P = 5.2 + 14.6 + 24.8 + 17.7 = 62.3 lb. per sq. in. 
abs. (see example on Sheet 1). 











From National Bureau of Standards Letter Circular LC757. 


(b) Alternatively from data (2) the vapor pres- 
sure at 94° F. is 54.7 lb. per sq. in. absolute and from 
table 2 (Sheet 2 published in Installment No. 102) the 
vapor pressure at 100° F. is estimated to be 60 lb. per 
sq. in. absolute. 

(c) From table 4 (Sheet 4) the liquid volume cor- 
rection factor for 86° F. and a vapor pressure at 100° 
F. of 60 lb. per sq. in. absolute, is 0.9706. 

(d) Volume of liquid corrected to 60° F. = 

(252,000) (0.9706) — 244,591 gal. at 60° F. 

Problem 2. Calculate specific gravity at 60° /60° F. 
and weight from the following: 

Data: The liquid specific gravity of the material | 
specified in problem 1, measured at 55° F., is 0.6024. | 
Calculations: (a) From table 4 (Sheet 4), the liquid 
volume correction factor for 55° F. and a vapor pres- 
sure at 100° F. of 60 lb. per sq. in. absolute, is 1.0055. 

(b) Specific gravity at 60° /60° F. = 0.6024/1.0055 

= 0.5991. 

(c) Weight of material transferred = 

(244,591) (0.5991) (8.33722) * = 1,221,690 lb. | 


*Weight of a gal. of water in vacuo. 
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ACCURATE 
PIPE LINE 


MEASUREMENT 





All Smith Meters 
are built on the simple 
SMITH ROTARY PRINCIPLE, 
dependable, accurate 
and fast, the design ( 
that revolutionized 
the meter industry. 





SALES 


At this crude oil pipe line gathering 
station, three Smith Model S Meters 


are mounted on the suction side of 


the pump. A recording instrument 
mounted on the panel board indicates 
their total rate of flow, registers total 
through put and records rate of flow 
on a 24-hour chart. The sum of the 


three meters is recorded on the one 
instrument. Control panel may be lo- 
cated at any desired distance away. 
In the complete line of Smith Meters, 
there are types and sizes with acces- 
sories to serve every measuring re- 


quirement of the petroleum industry. 


SMITH METER COMPANY 


SUBSIDIARY OF A. 0. SMITH CORPORATION 
Factory — 5743 Smithway, Los Angeles 22, Calif. 


OFFICES: NEW YORK ,CHICAGO, HOUSTON, LOS ANGELES ° 
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Local Stocks at Convenient Points + 
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Local Agents in All Principal Cities 

















@ L. F. Scherer, who has been assistant 
chief engineer of The Texas Pipe Line 
Company, has recently been made chief 
engineer of all pipe lines of The Texas 
Company. J. L. Culbertson, who has been 
chief engineer, becomes consulting en- 
gineer for the company and will have 
his headquarters in Tulsa, Oklahoma. 
C. J. White succeeds to Scherer’s former 
post of assistant chief engineer and will 
make his headquarters at Houston, 
Texas. Neil Hilton also has been named 
assistant chief engineer with headquar- 
ters in Tulsa. 


@ L.R. (Buck) Wright is now with the 
Bethlehem Supply Company in Tulsa, 
Oklahoma. He was formerly with Con- 
tinental Supply Company, Wichita, Kan- 
sas, for 22 years. 


@ Dr. Ben H. Parker, vice president of 
the Frontier Refining Company for the 
last 2 years and prominent in mining 
and petroleum industry circles in Colo- 
rado and the West, has been named 
president of the Colorado School of 
Mines to succeed Dr. M. F. Coolbaugh, 
whose retirement was announced in Oc- 
tober. Fred C. Steinhauer, president of 
the board of trustees, in making the 
announcement said that Dr. Parker 
assumed his new duties as president of 
the school January 1. 

@ Dr. L. W. Parsons is the newly ap- 
pointed manager of export sales, Eastern 
Division of Tide Water Associated Oil 
Company. Formerly Dr. Parsons had 
been manager of the company’s Wash- 
ington office, chief technologist in charge 
of research and development, Eastern 
Division, and sales engineering for the 
wholesale, export, and industrial prod- 
ucts departments. 


@ J. L. Latimer, president of the Mag- 
nolia Petroleum Company, has an- 
nounced the following changes effective 
January 1. 


L. H. True has 
been appointed man- 
ager of pipe lines 
and D. R. Gladney 
and R. G. Sanders 
have been elected as 
members of the 
board of Magnolia 
Pipe Line Company. 
G. L. Johnson has 
been appointed cash- 
ier and R. M. Jones, 
assistant cashier of 
both Magnolia Petroleum Company and 
Magnolia Pipe Line Company. John L. 
Terrell, recently returned from naval 
service, has been added to the industrial 
relations department staff in Dallas. 


@ James C. Barnaby, consulting engi- 
neer of Worthington Pump and Ma- 
chinery Corporation, has been trans- 
ferred. to the general engineering staff 
at the Harrison Works as assistant di- 
rector of research and development.- 





L. H. True 


@ R. E. Adams, Texas A & M gradu- 
ate, has joined the Continental Oil Com- 
pany at the Fort Worth office and will 
be stationed in the New Mexico dis- 
trict. 


@ James A. Lore, formerly with Phil- 
lips Petroleum Company in the legal 
department at Amarillo, has opened law 
offices in Midland, Texas. Lore has just 
returned to civilian life after serving 4 
years as a major in the troop carrier com- 
mand of the air corps. 


@ James E. Moss, Philadelphia, has 
been appointed director of the newly- 
created division of transportation of the 
American Petroleum Institute, President 
William R. Boyd, Jr., announced. Moss 
was for many years operations manager 
of the marine department of the Atlantic 
Refining Company and was active on the 
Institute’s committee on rules for tank 
vessels. Offices of the division of trans- 
portation will be established at Washing- 
ton, D. C. 


@ John Paul McClintock, general su- * 


perintendent of Colorado Interstate Gas 
Company, died recently. He became as- 
sociated with the company in 1927, to 
supervise the construction of the pipe 
line transmission system and later be- 
came general superintendent of the or- 
ganization. 

G. F. Brunston, formerly assistant 
general superintendent and chief engi- 
neer, has been named as McClintock’s 
successor. C. B. Abbot will fill the po- 
sition of chief engineer. 


@ Robert C. Hood, who received his 
discharge in November from the U. S. 
Coast Guard in which he had the rating 
of lieutenant, was elected secretary of 
Ansul Chemical Company, Marinette. 
Wisconsin, at the firm’s annual meeting 
of the board of directors. Other officers 
re-elected were H. V. Higley, president; 
F. J. Hood, vice president; J. F. Asell. 
treasurer, and Mrs. F. G. Hood, chair- 
man of the board. 


@ J. M. Taylor, until recently in charge 
of American Iron and Machine Works 
Company, Dallas office, has been made 
Gulf Coast district manager for that 
firm and will make his headquarters in 
Houston. Bryan Curtis, for the last few 
years an ensign in the maritime service, 
has returned to duty with the American 
Iron and Machine Works Company and 
will be sales representative in Houston 
territory. 


@ Eugene W. Shafer has joined the San 
Francisco staff of the advertising firm of 
Wank and Wank to direct industrial 
advertising and marketing for the or- 
ganization. Following an engineering 
education he entered the advertising field 
in 1929 from the sales division of Po- 
mona Pump Company. During the war 
he was connected with the navy depart- 
ment as engineer in charge of construc- 
tion contracts at Moffett Field. 
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Running Cour WITH MEN IN THE INDUSTRY 


@ M.L. (Verne) Mayfield, petroleum 
engineer, Houston, Texas, recently tech- 
nical advisor-engineer for the , Natural 
Gas and Natural Gasoline Industry Com- 
mittee, and formerly 
assistant district di- 
rector of Natural 
Gas and Natural 
Gasoline Division, 
Petroleum Adminis- 
tration for War, Dis- 
trict 3, announces 
| the opening of off- 
; ces in the Mellie Es- 
| person Building as 
consultant to the in- 
dustry on petroleum 
production, natural 





M. L. Mayfield 
gas and gasoline problems. 


@ D. L. Hooker has been appointed 
vice chairman of the manufacturing com- 
mittee of the Socony-Vacuum Oil Com- 
pany, Inc, George S. Dunham, manager 
of the refinery engineering department, 
will represent the midwest refineries on 


‘. the committee. 


Other appointments, which were an- 
nounced by Clark S. Teitsworth, chair- 
man of the committee, were those of 
J. B. Middleton to the manufacturing 
committee as manager of foreign refin- 
ery operations, and S. D. Dalton as chief 
refinery engineer. 


@ Everette J. Boothby, president of the 
American Gas Association, has an- 
nounced that Alvin H. Stack, president 
of the Tampa Gas Company, Tampa, 
Florida, has been elected a director of 
AGA to fill a vacancy caused by the 
election of Hudson W. Reed, president 
of the Philadelphia Gas Works Com- 
pany, Philadelphia, Pennsylvania, as 
vice president of the association. James 
A. Brown, vice president of Common- 
wealth and Southern Corporation, was 
elected chairman of the finance and con- 
trol committee. 

Boothby has reappointed L. R. Lef- 
ferson, head of the rate department of 
Ebasco Service, Incorporated, New York, 
New York, as chairman of the rate com- 
mittee of the AGA. Lefferson served as 
a member of the AGA rate fundamentals 
committee until it was discontinued in 
1935. Since 1939 he has been a member 
of the rate committee and was appointed 
its chairman last year. 

The appointment of Fred R. Rauch, 
director of industrial relations, The Cin- 
cinnati Gas and Electric Company, as 
chairman of the personnel committee of 
the American Gas Association has also 
been announced by Boothby. 


@ David G. Shipley has been appointed 
production manager for the San Fran- 
cisco plant of Rodpak Manufacturing 
Company. He was formerly with Bethle- 
hem Steel Company. 
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@ Robert Price Russell of Summit, 
New Jersey, head of the central techni- 


nounced in a letter from Dr. Gustave 
Egloff of Chicago, president of the In- 


cal and research organization of Stand- stitute. 
ard Oil Company of 
New Jersey, has 
been named to re- 
ceive the 1946 gold 
medal of the Amer- 
ican Institute of 
Chemists. The medal 
is awarded annually 
“tor noteworthy and 
outstanding service 
to the science of 
chemistry or the pro- 
fession of chemistry 
in America.’’ The Robert Price Russell 

unanimous selection of Russell was an- 


@ Dr. Joseph Paynter Holt, former as- 
sociate professor of physiology at the 
University of Louisville, has joined the 
medical department of Standard Oil 
Company of New Jersey as a specialist 
in toxicology. Dr. Holt will also act as 
consultant and advisor to the company 
committee, representing all phases of the 
company’s operation, which is charged 
with the elimination of potential hazards 
to workers. 





@ Ludlow King has been appointed 
manager of the Washington, D. C., office 
of Owens-Corning Fiberglas Corpora- 








The Weu-Tanproved 
<Jleompsow 


SHALE SEPARATOR 
AND SAMPLE MACHINE 


EFFICIENTLY HANDLES THE 

FLOW OF MUD FROM 

LARGEST PUMPS NOW 
IN OPERATION 








POWER WHEEL 


lt is now lighter, stronger, 
and more efficient. Slightest 
pressure of fluid puts the 
Thom i i - 
a ctielaitiand The new Thompson “DW” Model is the ideal mud con- 
ditioner for your larger operations. Its capacity has been 
increased to the extent that it will handle the mud and 
pressure from the largest mud pumps now in operation. 
The Power Wheel has been redesigned and increased in size 
for greater efficiency. 


This new model is Self-Motivated, a feature pioneered by 
Thompson—operates entirely from the flow of mud. The 
Sample Machine is standard equipment, ,unless otherwise 
specified ... it’s the field-tested method of providing accu- 
rate samples of foot by foot cuttings. 


Your order can be filled promptly, so place it now! 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 


KEEPS DRILLING MUD CLEAN — PROVIDES TRUE SAMPLES OF CUTTINGS 








tion. He recently retired from the Chemi- 
cal Warface Service in which he was 
commissioned a lieutenant-colonel. King 
succeeds C. R. Donovan, who resigned, 
to establish his own firm as a Washing- 
ton business consultant. 


@ H.G. M. Fischer and Edwin J. Gohr, 
formerly manager and associatae man- 
ager of division of the Esso laboratories, 
have been appointed assistant managers 
of the Research and Development De- 
partment of Standard Oil Development 
Company. Five other appointments were 
made in the company. A. P. Hewlett was 
made manager of the process division of 
the Esso Laboratories succeeding 
Fischer; F. W. Schumacher and R. M. 
Shepardson were appointed assistant 
managers; B. C Belden succeeds Schu- 
macher as laboratory director; C. W. 
Tyson replaces Gohr as associate man- 
ager of the development division of the 
Esso Laboratories. 


@ Russell M. Allen, vice president and 
general sales manager of the Allegheny 
Ludlum Steel Corporation, has an- 
nounced the promotion of Max J. 
Pischke, formerly Pittsburgh district 
sales manager, to the position of man- 
ager of warehouse sales. Pischke joined 
Allegheny Ludlum in 1941, after 8 years 
in the industrial supply field in Pitts- 
burgh. 


@ Dr. John G. Dean is now with the . 
Development and Research Division of 
The International Nickel] Company, Inc., 
New York, New York, as Senior Fellow- 
in-Absentia of Mellon Institute of In- 
dustrial Research, Pittsburgh, Pennsyl- 
vania. 


@ William A. Edsall, for many years 
vice president in charge of sales of the 
Attapulgus Clay Company, has retired, 
it was announced at the company’s offi- 
ces in New York. He will be succeeded 
by Robert H. Hubbell, Jr. William S. 
W. McCarter will succeed Hubbell as 
technical director of the company. 


@ Lieutenant General James H. Doo- 
little, former commander of the 8th Air 
Force, returned to Shell on January 1, 
as vice-president of Shell Union Oil 
Corporation, and will be a nominee for 
the board of directors at the next stock- 
holders’ meeting. 


@ Lieut. A. C. Nydegger, USNR, has 
been relieved of active duty after more 
than 2 years in the navy, and on Decem- 
ber 1, returned to the Milwaukee office 
of the Blackmer Pump Company as man- 
ager. Nydegger served as an engineer- 
ing officer and had attained the grade 
of lieutenant senior grade. 


@ M.C. (Mike) Brunner has rejoined 
Shell Oil Company’s Texas-Gulf area as 
administrative assistant in the office of 
the vice president at Houston after more 
than 4 years’ army service. When sep- 
arated from the army he held the rank 
of colonel. A graduate of California In- 
stitute of Technology, Brunner has been 
with Shell since 1926. He was adminis- 
trative assistant in the Houston office of 
the exploration department when he en- 
tered the army. 
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IN THE DERRIC 


x 


L COLLARS AND KELLY WHEN THEY HANG VERTICAL 


DRIL 


“te 


AFE WAY 


TO STRAIGHTEN BENT KELLYS, 

AND ALL TYPES OF PIPE, IS... 

WHILE THEY ARE SUSPENDED 
IN THE DERRICK © 


BAKER 
using a ka PY i 


fee & Ge 


PORTABLE HYDRAULIC 
rat ELLY STRAIGHT ENER 


» 


Tis highly efficient and easily operated device utilizes 
the principle of the hydraulic ram, applying the force 
built up by a manually operated pump to the bend in the Kelly, 
drill collar or drill pipe AS IT HANGS SUSPENDED IN THE 
DERRICK. 


Probably more Kellys are bent during transportation, and in 
being laid down and picked up, than any other cause. Fre- 
quently a Kelly that has just been straightened in a shop 
will again be bent during the process of transporting it 
back to the well, rolling it off the truck, and dragging it 
into the rig. 

>, 


ere 


EASY TO STRAIGHTEN IN THE DERRICK 


When the Baker Kelly Straightener is used, the job is done 
RIGHT ON THE ROTARY TABLE with the Kelly hanging in its 
normal position. The hazards, the loss of time, and the ex- 
pense of transporting and handling are entirely eliminated. 
In foreign or isolated fields the Baker Kelly Straightener is 
considered indispensable as the cost and loss of time in 
transporting a bent Kelly or drill pipe to and from a dis- 
tant shop are serious matters. 

rans 
De 

An important feature of the Baker Hydraulic Kelly and 
Pipe Straightener is the fact that it is completely portable, the 
entire unit weighing only 1,200 pounds. It can be trans- 
ported readily on a small pick up truck, or a trailer, and by 
means of the cat line is quickly set up on the rotary table 
ready for successful operation by following simple instructions. 


£™% 
ty 


Pressure sufficient to straighten 834” diameter Kellys or drill 
pipe can be built up without undue exertion, by manual op- 
eration of the hydraulic pump. It is safe to use, and the 
only parts subjected to wear are inexpensive and readily 
replaceable—the body and pump will last indefinitely. 


Ask for details and prices on this efficient device which 


quickly pays for itself and then pays dividends for a long, 
long time. 


BAKER O/L TOOLS. INC. 


Houston — Los Angeles — New York 











Dallas Petroleum Engineer’s Club officers for 1946 





Left to right: vice president in charge of arrangements, J. Walter Black, Magnolia Petroleum 
Company; vice president in char.e of membership, Dewey A. Jordan, Atlantic Refining Company; 
gue:t speaker at the first 1946 meeting, J. Ed Warren, pre:ideat of Cail B. King Dri-ling Company 
of Midland, Texas; secretary-trezsurcr, Ralph U. Maddox, Big West Drilling Company; pre_ident, 
Warren J. Jackson, Lane-Wells Company; and vice president in charge of pro.,rams, K. Marshall 
Fa.in, The. Petroleum Engineer. 


New sales divisions 

Establishment of 3 new domestic sales 
divisions to provide closer customer 
service to the oil country is announced 
by Oil Well Suppiy Company, U. S. 
Steel subsidiary. 

The new arrangement provides six 
domestic divisions, enabling division 
managers and their staffs to associate 
themselves personally with the require- 
ments in the field and to maintain first- 
hand knowledge of conditions through- 
out their respective territories, Lluyd E. 
Tracy, general manager of sales, said. 

The decentralized administration will 
be especially effective in the territory 


covered by the old Midwest Division, 
sales executives pointed out. This for- 
mer division has been divided into + di- 
visions. Each of the 4 divisions will be 
so constituted geographically as to en- 
able the division manager much greater 
freedom of movement and control in 
dealing with oil industry problems. 

The six domestic sales divisions of Oil 
Well Supply Company, and the division 
managers are: 

Central Midwest Division, comprising 
the West Texas, North Texas, East Tex- 
as, northern Louisiana and Arkansas 
districts; K. B. Winstead, division man- 
ager; headquarters at Dallas, Texas. 








Mid-Continent Division, including all 
activity in Oklahoma and Kansas; Mark 
Barkhurst. division manager; headquar- 
ters at Tulsa, Oklahoma. 

Gulf Coast Division, including all ac- 
tivity in Southwest Texas and Gulf Coast 
districts, including the states south of 
Tennessee and North Carolina; P. H. 
Shepherd, division manager; headquar- 
ters, Houston, Texas. 

Rocky Mountain Division, comprising 
the Canadian district and the area now 
covered by Rocky Mountain district; R. 
L. Armstrong, division manager; perma- 
nent headquarters, Denver, Colorado. 
(Temporary headquarters at Casper, 
Wyoming, until office facilities can be 
provided at Denver.) 

California Division, comprising all Pa- 
cific Coast area operations formerly in- 
cluded in this division; Warner F. Park- 
er, division manager; headquarters, Los 
Angeles, California. 

Eastern Division, comprising as for- 
merly all states east of the Mississippi 
River and north of Tennessee’s and North 
Carolina’s southern borders; R. R. Me- 
Afee, division manager; headquarters, 
Columbus, Ohio. 





Store manager 


C. E. (Gene) Ross, has been appoint- 
ed store manager at Kilgore, Texas, for 
the Republic Supply Company. He re- 
places H. T. Hopkins who was recently 
promoted to assistant manager of the 
Shreveport district. 
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SELF CONTAINED UNIT 
WIDE RANGE OF SIZES 
CONSERVATIVE RATING Fs 




















Why t2 
JENSEN 





| 
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| 


Makes a Well 
More Profitable 





SESS Dae Eek x ROCKFORD POWER TAKE-OFFS are 
designed for generous overload capacity, 
VTE Ee. Bee when the standard length shaft is used 
and the center of the load is placed 
at a point half way along the shaft ex- 
ACCURATE BALANCE tension. The proportions of the shaft 
and bearings are determined by the load 


S.A.E. DIMENSIONS capacity of the clutch selected. 





SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 


it shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS. 
Contains diagrams of uniq pplicati Furnishes capacity tables, dimensions and 
complete specifications. Every production engineer will find 


\ ' help in this handy bulletin, when planning postwar products. 
snd ROCKFORD CLUTCH [oeittine acne] DIVISION cotrcearion 


1303 Eighteenth Avenue, Rockford, Illinois, U.S.A. 











If you want me- 
chanical reasons 
| for the fact that a 
| JENSEN Unit is likely to make a well more profitable and 
| satisfactory, you'll have to study the results of a hell of a 
| lot of experience. 





We make JENSEN pumping equipment to do a job—not 
_ to sell. And we’ve been at it more than 25 years. Volume 
_ makes it cheap. Experience makes it outstanding. 


JENSEN 


BROTHERS MFG. CO. 
Coffeyville, Kansas,U.S. A 


Export Office: 50 CHURCH STREET, NEW YORK CITY 


Qpteeeeemeen 
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Three generations active in Axelson business 





The Axelson family group. Left to right, Jack Axelson and his son Stephen Charles, 
his father, Delbert Axelson, and Charles F. Axelson, father of Delbert. 


Characteristic of the family legend in 
American industry, when fathers and 
sons went on from generation to genera- 
tion building better than they knew, is 
the Axelson family of Los Angeles, 
where today three generations are active 
in the business and another young Axel- 
son, Stephen Charles, 18 months old, 
already is a small familiar figure about 
the 9-acre plant site at South Boyle Ave- 
nue and + ae Street. 











These oil-proof, wear-resistant, plastic 
tubing protectors are an integral part of 
the tubing collar. Made in all sizes, they 
prevent the metal-to-metal contact that 
has caused many expensive “wet” jobs 
in pumping wells in the past. 


PATTERSON-BALLAGH 


TUBING PROTECTORS 


LOS ANGELES 1 e HOUSTON 10 « NEW YORK 6 





Recently, four Axelson generations 
met in the company’s offices and a pic- 
ture, which will become historic in the 
annals of the Axelson Manufacturing 
Company, was taken in the office of the 
Vice President Delbert F. Axelson. Del- 
bert’s brother, J. C. Axelson, is presi- 
dent of the Axelson Manufacturing Com- 
pany. The picture honors one of the 
brothers who founded the California 
firm 54 your ago. This founder is 





Charles F. Axelson, who came to Cali- 
fornia from Topeka, Kansas, in the early 
90’s and in 1892, with his brother, Gus- 
tavus, founded their first California ven- 
ture, Acme Iron Works at Santa Ana. 
In 1895 the firm moved to Los Angeles. 

Today, Chas. F. Axelson, now 81, is 
still active in the business although he 
has watched with pride his sons, Jule 
and Delbert, and his grandson Jack take 
over business responsibilities that are 
shared, in various activities of the fam- 
ily, while Charles’ brother, Gustavus. 
the other founder of the firm, also is still 
on the job as chairman of the board. 


Returns to Wyatt 


J. S. Gowdy, for the last 38 months 
with the Seabees, has returned to the 
Wyatt Metal and Boiler Works at Hous- 
ton, Texas, to be- 
come purchasing 
agent. He replaces # 
C. L. Williams who # 
has left the company 
to enter business for 
himself. 

Prior to joining 
the Seabees Gowdy 
was connected with 
Wyatt Metal and 
Boiler Works in 
their sales and pro- 
duction depart- 
ments. He is a graduate of Cornell Uni- 
versity and has had a broad experience 
in the eee engineering field. 





J. S. Gowdy 
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If there is one place above all others where thoroughly dependable 
power is absolutely essential, it is on a combination alligator-, fish- and 
duck- -type “Swamp Buggy” such as the one illustrated above . . . built 
by a major oil company for geological and exploration work in 1 other- 
wise inaccessible places. Powered by a 4-cycle, 4-cylinder Wisconsin 
Air-Cooled Engine, this equipment traverses swamps, marshes, lakes 


and bayous . . . and never leaves its crew stranded! 
If your equipment requires heavy-duty dependability . . . specify 


“Wisconsin Air-Cooled Engine.” 





WRITE TO HARLEY SALES CO. 


B WISCONSIN MOTOR 


| Corporation 
| eon eee oe ee ee, oe, Bae | 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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510 Atlas Building, Tulsa, Oklahoma 
M 


& M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 
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| WANTED—Director of research and develop- 
| ment. Executive with ability to take full 
charge of all research developing and engi- 
neering. Must be familiar aa 4 oil refineries, 
chemical equipment and construction, general 
plate construction, general process equip- 
ment. Location mid-west. Write, stating ex- 
perience, education, age, companies worked 
for, positions held, salary expected, references, 
Enclose picture. Address Box 42, care The 
Petroleum Engineer, P. O. Box 1589, Dallas, 


Texas 








WELL GEOLOGIST—To watch prog- 
ress of wells in Eastern Venezuela. 
Care for samples, picks, casing points, 
core points, etc. Write Atlantic Refin- 
ing Company (Room 900), Box 7258, 
Philadelphia 1, Pa. 











WANTED—District sales manager water 
treating and process equipment for liquids. 
Must be familiar with these lines and have 
held similar positions. Location, New York 
City. Write, stating experience, education, 
age, companies worked for, references, po- 
sitions held, salary expected, etc. Address 
Box 41, care The Petroleum Engineer, P. O. 
Box 1589, Dallas, Texas. 











WANTED: MINING or PETROLEUM 
ENGINEER by Major Oil Company. 
Recent graduate or with some experi- 
ence, for Exploration and Production 
Engineering work. Training course if 
inexperienced. Write Box 32, c/o The 
P*troleum Engineer, P. O. Box 1589, 
Dallas, Texas. 
































Republic National Bank 
of Dallas 


Statement of Condition December 31, 1945 


RESOURCES 


Loans and Discounts .. . 
Banking House .... . 


Furniture and Fixtures — 


Real Estate for Bank Expansion . . 
Stock in Federal Reserve Bank . . . 


U.S. Government Securities . 
Other Bonds and Securities . 
Cash and Due from Banks 


Tetele . st a 





. . .  $139,621,057.77 
oe 1,915,000.00 
ees 2 237,416.81 

397,632.85 

600,000.00 
. . «~~ 91,798,510.83 
ba ws 250,734.72 
. . «~~ -92,851,565.02 
. . « $327,671,918.00 


LIABILITIES 


Comte sa sk 


. $ 10,000,000.00 








Surplus. . 5 « 10,000,000.00 $ 20,000,000.00 
Undivided Profits . ..... . 1,348,304.63 
Reserve for Taxes, Ete. . ... . 1,151,892.17 
DEPOSITS: 
Individual . . . $136,827,140.30 
Geskse . « « -« 99,739,319.12 
U. S. Government 68,605,261.78 305,171,721.20 
Totals . . . « «© « « « $327,671,91800 
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MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 





REFINERY SALES ENGINEERS 
AND SALESMEN 


Graduate engineers with refinery or 
petro-chemical plant experience, engi- 
neers who have sold refinery equip- 
ment for a considerable time or ex- 
perienced refinery men desiring work 
selling to refineries, gasoline plants, 
and the petro-chemical industry. If 
you have the background we will give 
you the necessary training. Permanent 
positions with established growing 
organization. Box 40, care The Petro- 
leum Engineer, P. O. Box 1589, Dal- 
las, Texas. 








PETROLEUM ENGINEER—Graduate, 
with or without experience, for work 
in South America. Salary open. Write 
Atlantic Refining Company (Room 
900), Box 7258, Philadeiphia 1, Pa. 








WANTED: GEOLOGIST by Large 
Major Oil Company. Minimum re- 
quirements B.S. or B.A. degree, geol- 
ogy major. Previous experiences not 
required. Write Box 34, c/o The Pe- 
troleum Engineer, P. O. Box 1589, 
Dallas, Texas. 








WANTED: MECHANICAL 
ENGINEER 
Major Oil Company requires gradu- 
ate Mechanical Engineer for Produc- 
tion Department. Either experienced 
or inexperienced. Write Box 33, c/o 
The Pctroleum Engineer, P. O. Box 
1589, Dallas, Texas. 








ENGINEERS WANTED 


An oil field service organization has openings 
for engineers in technical oil field service. 
Men with one or two years’ experience in oil 
production and degree in Petroleum, Elec- 
trical or Mechanical Engineering are given 
preference. Permanent position with long es- 
tablished company. Write giving full details 
on education, experience, age and marital 
status. Attach small photograph. Address re- 
plies to Box 38, care of The Petroleum Eng:- 
neer, P. O. Box 1589, Dallas, Texas. 








LATE type Wilson Power Rotary Drill- 
ing Rig equipped with Hydro-Matic 
brake, practically new, capable drilling 
8000 feet, complete in every detail, in- 
cluding 7500 feet first class drill pipe. 
For particulars telephone 1300 or write 
P. O. Box 2108, Longview, Texas. 














Move offices 


Walter Kidde and Company, Inc.., 
moved their sales and executive offices 
from 140 Cedar Street. New York City 
to their main plant at 1020 Main Street. 
Belleville, New Jersey, recently. To in- 
sure a high level of sales and efficiency 
of manufacturing the plant has become 
active in new product development. The 
company is branching beyond the fire 
extinguishing field. The most recently 
acquired products that now are in pro- 
duction at the Kidde plant are: (1) 
Kidde tension and density control; 
(2) Youngstown-Miller oil purifier 
(Youngstown-Miller is a recently pur- 
chased company, now a subsidiary of 
Walter Kidde & Company, Inc.), and 
(3) Youngstown-Miller plasticoater. 
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Latimer heads Magnolia companies 


Election of J. L. Latimer to the presidency of the Magnolia 
Petroleum Company is announced following a meeting of the 
board of directors. He was also elected president of the Mag- 
nolia Pipe Line Company. 

Latimer succeeds D. A. Little who is re- 
tiring after 32 years’ service with Magnolia 
in order to regain his health. 

Latimer is the third in the succession of 
Magnolia presidents who has literally 
“grown up” in the service of the South- 
west’s first petroleum producing, refining 
and marketing company. Little, whom Lati- 
mer succeeds, is a native of Corsicana, 
Texas, where oil was first produced and 
refined in the Southwest by Magnolia; and 
it was there that he was first employed by 

J. L. Latimer the company 32 years ago. 

Like the late E. R. Brown, builder of the Magnolia refinery 
at Corsicana, whom Little succeeded as president, Latimer 
came to Texas from Olean, New York, where he was born May 
11, 1897. He entered the employ of the 
Magnolia Petroleum Company at the age 
of 18 years. His first job was helper on 
tank car loading racks at Thrall field, Texas. 
He soon advanced to oiler, and then gager in 
the Shamrock field in Oklahoma. Given a 
leave of absence in 1917, he volunteered for 


service in the United States Navy in World 
War I. 


After his discharge at the war’s end, 
Latimer returned to Magnolia as gager in 
the Ranger field, Texas, then in the peak 
of its activity. Advancing through the posi- 
tion of chief gager, district foreman, pipe 
line scout and oil solicitor, he was promoted to construction 
superintendent of Magnolia’s first welded trunk line linking 
the Luling field with the Corsicana-Beaumont main line. 

Successively promoted to Southwest Texas superintendent 
and general superintendent of Texas, Louisiana, and Arkansas, 
he became assistant general manager of Magnolia Pipe Line 
Company in 1937. The following year he was elected a director 
and vice president of both the Magnolia Petroleum Company 
and the Magnolia Pipe Line Company. 








D. A. Little 





New welding society award 


To stimulate undergraduate interest in welding, funds have 
been donated by A. F. Davis, of the Lincoln Electric Company, 
for the A. F. Davis Undergraduate Welding Award, which will 
consist of four cash prizes totaling $700 to be presented an- 
nually to authors and publications for the best and second best 
articles on welding published in undergraduate magazines or 
papers during the preceding year . Any undergraduate of a col- 
lege, university, or institute of technology in the United States 
or Canada is eligible, but the paper must be published in an 
undergraduate publication. Judges selected by the educational 
committee of the American Welding Society will select the win- 
ning paper in July of each year on the basis of originality of 
the paper and thoroughness in which the subject is covered. 
The awards will be as follows: $200 each to the author of the 
best paper and to the publication in which it appears, and 
$150 each to the author and the publication for the second best. 

Presentation of the first A. F. Davis Undergraduate Welding 
Awards for papers published between now and July 1, 1946, 
will be made at the next annual meeting in October, 1946. 





Sales area extended 


Extension of the area of the Washington sales office of The 
Dow Chemical Company to include Virginia, North and South 
Carolina, Georgia and Florida has been announced by Leland 
I. Doan, vice president and director of sales. 

The move became effective January 1, Doan said, and the 
Washington staff is being augmented to handle the additional 
activity. The Southeastern territory involved has formerly been 
covered by the New York office. 
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War veterans receive bonds 


The Maintenance Engineering Corporation, Houston, pleas- 
antly surprised 1] war veterans recently returned from mili- 
tary service to rejoin the organization. Each veteran received 
U. S. Government bonds ranging in amounts from $150 to $1050, 
representing purchases made by the company for them each 
Christmas during the period of their military service. 

These employes were: SF 2/c Marion Comeaux, Lieut. 
George Moore, MM 1/c Raymond Hubert, Corporal Huling 
Hubert, A/C Clyde Jackson, Sergeant Leon Lyle, Naylor, Ist 
Lieut. Raymond Ellis, Major A. J. Hooper, Lieut. Tom Swope, 
Master Sergeant Raymond Talley, and Master Sergeant J. B. 
Fargerson. 

In addition to these bonds, presented at the company’s annual 
Christmas party, Maintenance Engineering Corporation pre- 


sented extra pay checks to each employe, ranging in amounts 
from $25 to $400. 





Durametalliec founder dies 


Charles C. Hall, 70, founder and vice president of the Dura- 
metallic Corporation of Kalamazoo, Michigan, died at his home 
December 26, 1945. 

Hall was well known in industry as a pioneer manufacturer 
of flexible metallic packings and rotary mechanical sealing de- 
vices. He was actively engaged in the design and fabrication of 
sealing products for more than 25 years. Under his inspiration 
and business initiative the Durametallic Corporation grew from 
a small tompany serving a limited area to a large modern plant 
with branch offices and field engineers covering the entire United 
States. 





Pittsburgh Steel promotes 


Joseph H. Carter, president of the Pittsburgh Steel Company, 
has announced the appointment of E. J. Protin as vice president 
in charge of a newly created Products Development Research 
Division. 

At the same time, J. H. Morrison, who rejoined the company 
last October as general works manager, was named vice presi- 
dent in charge of operations, a post that Protin has held since 


February, 1942. 





Gallagher resigns from Standard 


Resignation of Ralph W. Gallagher as chairman of the board 
of directors and chairman of the executive committee of Stand- 
ard Oil Company (New Jersey), was announced “with deepest 
regret” by the board. The resignation became effective Decem- 
ber 31. Gallagher. who became a director of the company in 
1933, is retiring after spending his entire 49-year business career 
with Jersey Standard and its affiliates. 

The board at the same time announced the election of Frank 
W. Abrams, a vice president and director of the company, as 
chairman to succeed Gallagher. 

Eugene Holman, president, continues as chief executive offh- 
cer of the company and succeeds Gallagher as chairman of the 
executive committee. J. R. Suman. a vice president and di- 
rector, becomes a member of the executive committee. 

The board also announced the election of R. T. Haslam, a 
director since 1942. as vice president, and S. P. Coleman, head 
of the economics and coordination department, as a director. 





To erect new office building 


Taking the lead in Ponca City’s postwar building program, 
Continental Oil Company has announced plans for construction 
of a new office building. 

The new building, which will provide office space for 175 
employes, will be erected near the company’s five-story general 
office building. It will be a one-story building of modern design, 
350 ft. long by 75 ft. wide, of stone and stucco, and appoint- 
ments will include summer and winter air-conditioning, acousti- 
cal ceilings, tile floors, fluorescent lighting, and glass-block 
windows. 

The John W. Whitehurst Construction Company, Ponca City, 
has been awarded the contract for the new structure. 
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of ADSORPTION 


Those tiny porous particles 
that have the strange power of adsorption 
are truly “Mighty Mites.” By virtue of its 
intricate physical structure as well as its 
chemical composition, an adsorbent will 
draw out from gases and liquids—even per- 
haps from within a solid mass—those com- 
ponents for which it has an attraction. Its 
capacity and selectivity may be almost be- 
yond belief. 

Adsorbents are used for economical and 
efficient removal of impurities or recovery of 
valuable compounds from dilute mixtures. 
In the production of such varying ma- 
terials as lubricating oils, gasoline, peni- 
cillin, synthetic rubber, vitamins, paints 
and many chemicals, they are indispensable. 

Floridin technicians have been studying 
the behavior of adsorbents for 35 years 
and the Floridin Company’s products are 
adapted for a wide range of uses. If you 
have a problem of adsorption—dehydration 
—decolorization—catalysis, your inquiry 
will be welcomed. 





FLORIDIN COMPANY, INC. 
Room 54, 220 Liberty Street, Warren, Pa. 
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Heads research corporation 


Election of Howard G. Vesper as president of California Re- 


_ search Corporation, Standard of California’s research subsidi- 
| ary, effective January 1, has been announced by R. G. Follis, 


president of Standard. 





H. G. Vesper 


R. A. Halloran Alois Kremser 


Vesper succeeds Ralph A. Halloran, one of the oil industry’s 
best known research directors. who is retiring after 26 years as 


| head of Standard’s research activities. During that time he was 


in charge of many notable developments in petroleum processes. 
Three other California Research management shifts also were 


_ announced. Alois Kremser leaves as vice president to become 
_ Follis’ personal adviser on research matters, and two men move 





into vice presidencies. L. P. Elliott, formerly assistant director 
of the Richmond laboratories, takes over Kremser’s duties, and 
A. L. Lyman, who was in charge at Richmond, becomes director 
of all laboratories. 





Emsco forms research department 


The Emsco Derrick and Equipment Company announces 
the formation of a new research department to be devoted ex- 
clusively to the development of new products. During the war, 
Emsco, with its background of some 20 
years’ experience in the design and manu- 
facture of oilfield equipment, devoted a sub- 
». stantial portion of its facilities to the devel- 
» opment of new equipment for use by the 
armed forces. The formation of the new re- 
search department is a projection of these 
war-born research and design operations 

into the coming civilian economy. 
| The new department will be headed by 
© G. R. Tremolada, chief research engineer, 

» who has been with Emsco since 1926. Born 
in Milan, Italy, he is a graduate of the 

G. R. Tremolada —[nstitute of Mechanical Technology, Santa 
Barbara Oriana of Milan. 





Prout vice president General Electric 


General Electric Company has announced the election of 


| George R. Prout, general manager of the company’s air condi- 


tioning department, as a vice president. For many years, Prout 


| served in the southwestern district of the company as a motor 
' and industrial control specialist, as well as specialist in elec- 


trical equipment for the petroleum industry. He was transferred 


| from Dallas to Schenectady as manager of sales in the industrial 


control division and later was named manager of the division. 
He was made general manager of the air conditioning depart- 
ment early in 1945. 


Opens new laboratory 


Max Robbins. general manager of Federated Metals Divi- 
sion, American Smelting and Refining Company, announced 
the opening of a new $100.000 physical testing laboratory at 
the company’s Whiting. Indiana, plant. 

The laboratory is completely equipped with all latest devel- 
opments in metallurgical equipment, including physical test- 
ing apparatus and modern spectrographic equipment. This new 
laboratory will serve the industry throughout the midwestern 
states and will be devoted to the solution of customer problems 


| of a routine, research, or production nature. This department 


will be under the supervision of Don Graves. 
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John M. Dolan, recently appointed vice president in charge of sales, 
Le Roi Company, conferring with Cecil W. Brown, newly appointed 
general sales manager. 


J. M. Dolan in charge of sales 


Le Roi Company, Milwaukee, Wisconsin, manufacturers of 
engines, air compressors, generator sets, and specialized high- 
way-airport-railway mowers, announces the appointment of 
John M. Dolan, vice president in charge of sales. Dolan joined 
Le Roi Company in October, 1943, and has been active in es- 
tablishing overall merchandising programs, covering all phases 
of the product line in both domestic and foreign fields. During 
this interval, the company’s distributor system has been ex- 
panded through the medium of district offices and a substantial 
increase in the scope of its industrial and petroleum industry 
distributor organization. 

Cecil W. Brown is named as general sales manager, succeed- 
ing to the position formerly held by Dolan. Brown has been 
with Le Roi Company since 1938, and has held numerous po- 


sitions. Le Roi Company also announces the appointment of . 


Arthur A. Ladwig as vice président in charge of manufacturing. 
Ladwig has been with Le Roi since May, 1923. He assumed the 
responsibilities of general superintendent in 1938, and works 
manager in 1942, 


Return to Lufkin 


Moulton Harrison, of Lufkin Foundry and Machine Company 
before enlistment into the United States army, has returned to 
active service with the company at his old post in charge of the 
Corpus Christi branch. 


Major Harrison entered the army at 
Camp Sutton, North Carolina, May 4, 1942, 
and served immediately as task force officer 
of preparation of embarking. On February 
8, 1943. he left for overseas duty, landing at 
Casablanca, French Morocco, where he 
served as Staff Officer, Ordnance Headquar- 
ters, and remained throughout the rest of his 
active duty. Major Harrison saw action 
through the Tunisian campaign, landed in ; 
Italy November 14, 1943, and went through 
21 months of service from Salerno to the 
Po Valley. He also served a short period in 
France in the spring of 1945. 

Major Harrison reverts to an inactive status with the rank 
of major in the Officers Reserve Corps. 


Moulton Harrison 


Oliver United names agents 


Oliver United Filters, Inc., announces the appointment of 
Western Machinery Company, S.A., Mexico D. F., as its agents 
in Mexico and Central America particularly in connection 
with sales of filters, pumps, and accessories to the chemical 
and metallurgical industries. ‘ 


THE PETROLEUM ENGINEER, January, 1946 

















Black 
Magic 


Oil Base 
Drilling 
Fluid 


INCREASES PRODUCTION 









Not affected by salt, 
cement or high temperature 


Oil Base Drilling Fluids Company 
405 South Hill Street 


Los Angeles, 13 California 
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Department manager 


The appointment of Bingham H. Van Dyke as manager of 
the new products department has been announced by the Elliott 
Company, Jeannette, Pennsylvania. 

Previously assistant to the director of research and develop- 
ment, Van Dyke joins the Elliott Company from the War Pro- 
duction Board, where he was deputy chief of the heat exchanger 
and pressure vessel branch. 

Educated at Cornell University and the University of Penn- 
sylvania, he was graduated from the latter in 1933 in chemical 
engineering. After graduation he was with the Atlantic Refining 
Company and The Griscom-Russell Company. 








Acquires Hycar 

B. F. Goodrich Chemical Company, it is announced by W. S. 
Richardson, president, has acquired the assets of the Hycar 
Chemical Company, producer of Nitril oil-resistant types of syn- 
thetic rubber. Physical assets and trade names of Hycar are 
now owned by B. F. Goodrich Chemical Company, and all 
Hycar products will be marketed by the new owner. During the 
war years Hycar was jointly owned and operated by the B. F. 
Goodrich Company and Phillips Petroleum Company. The new 
Hycar headquarters will be in the company’s main office in 
Cleveland. Production will continue in the company’s synthetic 
rubber plant in Akron. 


Division moved 


Helicoid Gage Division of American Chain and Cable Com- 
pany, Inc., has been moved from Long Island City, New York, to 
Bridgeport, Connecticut, where the sales, engineering and 
manufacturing departments will be at 929 Connecticut Avenue. 


Expansion program 

Stacey Brothers Gas Construction Company, Cincinnati, Ohio. 
one of the Dresser Industries, is completing a very large expan- 
sion program involving the entire organization and shop facili- 
ties in order to give a highly specialized technical service to the 
gas industry, with emphasis at the present time on the design 
and construction of propane and butane-air installations and 
liquefied natural gas storage plants, William E. Gruening, presi- 
dent of the company, announced following a recent Dresser In- 
dustries executive meeting in Cleveland. 

The engineering services have been organized to cope with 
pressing problems of the gas industry such as existing and antici- 
pated peak load demands and replacing equipment and proc- 
esses that have carried a terrific burden during the war years 
hut must now be modernized to enable the industry to expand 
further. 


Reardon joins Dearborn Chemical 

(rnold J. Reardon has been appointed to the staff of engi- 
neers of the Dearborn Chemical Company, Chicago. As First 
Lieutenant in the Army Air Forces, Reardon engaged in 87 com- 
bat missions as a dive bomber pilot and has several awards. He 
will contact air lines and the aircraft industry in connection with 
the use of Dearborn products. 











c.1. SIMS 


Corrosion Engineering 
Service 


Specializing in Cathodic Protection 
of Pipe Lines, Plant Installations, 
and Tank Farms. 


Box 761 Dallas, Texas 
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Superintending The Texas Company’s refinery up in the 
thriving village of Fillmore is a Hibernian by the name of Joe 
Scanlon who has a more extensive vocabulary than a Funk and 
Wagnall’s dictionary. For lo these many years we have bumped 
into this erudite lad at fairly regular intervals and have always 
found it mighty interesting to indulge in an orgy of reminiscence 
with him. Way back when the big dipper was just a little drink- 
ing cup we made a trip up the coast and over into the San 
Joaquin Valley with Joe, during which his colorful descriptions 
of the flora and especially the wild flowers simply knocked us 
for a lupin. 

In those days, tarantulas, scorpions and centipedes were very 
common around Taft and McKittrick, which among other 
things prompted Joe to this ancient but highly appropriate reci- 
tation: 

“A tarantula jumped on a centipede’s back 

And chuckled with ghoulish glee. 
Said, “I'll puncture this poisonous son of a gun 
Before he punctures me.” 

The smell of carbon-bisulphide, then much in use as a solvent 
by the pipe line gagers, he vigorously described as a “stink that 
would nauseate a vulture.” Excelsior was “linear sawdust,” 
and an icicle was a “piece of rigid water.” Incidentally, Joe’s 
nationality stood out like the lips of a Ubangi maiden. In a 
card game, for example, he never picks up a club without first 
spitting on his hands. 


While we are on the subject of other days, Frank Hill, honor- 
ary vice president of the Petroleum Production Pioneers, and 
formerly director of production for Union Oil Company, tells 
about a drive he took around Signal Hill one day during the 
late lamented boom times. Suddenly, for no immediately ap- 
parent reason, the windshield of his car became all spattered 
with rotary mud. No longer able to see where he was going 
he pulled up and got out on the street to investigate. He looked 
about him and there sticking out of a side hill was a fish-tail 
bit, churning away merrily. Presently it stopped and an over- 
shot came out, grabbed it, and pulled it back in again. 


When the industry was just a squalling infant, the big stal- 
wart field operators are reputed to have held all chemists, physi- 
cists, geologists, and their scientific ilk in scathing disregard, 
and many and lurid are the tales that have been passed down 
in proof of this antipathy. One of the late Bill Orcutt’s favorites 
was especially gruesome but had a sort of O. Henry twist to it 
that we always liked: 

Back in the boisterous days in Pennsylvania, a producer had 
one of his best wells sand up, so in hope of remedying the mat- 
ter he sent post haste to a nearby plant for a Roberts torpedo 
(a shot of nitroglycerine) with which to clear out the hole. 
At the Roberts factory, the torpedo was tossed in the back of 
a horse-drawn wagon, and the driver, with his dog sitting up 
front beside him, started out for the well. 

Somewhere along the way, the wheel of the wagon very un- 
expectedly dropped into a deep hard rut, the bomb exploded. 
and the entire equipage was literally blown to smithereens. 

Kindly folks gathered such of the remains as they could 
find and all arrangements had been completed for the burial 
when the relatives of the deceased strenuously objected to his 
being buried along with the dog. They didn’t like that at all. 
Accordingly, at terrific expense, a high-powered biological 
chemist was engaged to segregate the remains. 

In due course he arrived, loaded down with microscopes, 
balances, test-tubes, and all the diversified paraphernalia of 
his obscure art. With a minimum of delay he dived into his 
sanguinary assignment and to such good purpose that in a few 
days he actually succeeded in dividing the remains into two 
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pathetic heaps—a big one and a little one. The employers of 
the unfortunate driver were just about to pay him off—when in 


walked the dog. 
& 


Veering off at an acute angle, whom should we see at the 
AAPG fall meeting a short time ago but the momentarily re- 
united discovery twins—Al Gregersen and Bill Porter, the 
former just home for a brief visit from Denmark and the latter 
just returned from a session in South America. Al is on his way 
back to Copenhagen as we write and is taking his wife and 
family with him so it looks as if he might be staying quite a 
while this time. He was recently appointed vice president and 
manager of the Danish American Prospecting Company by 
Gulf Oil Company. By the way, he has promised to send back 
a photograph of an old Model T Fiord as soon as he can get 
a good snapshot. We have nothing further to report on Bill 
Porter now, but apparently he is carrying on with his con- 
sulting work and is probably at this very moment enveloped 
in a tangle of mathematical formulae and cigarette smoke as 
he wrestles with the portentous question of future reserves. 


Dave Kilgour, secretary of Western Oil and Gas Association, 
is, as his name might imply, a native Scot with an intense love 
of what the literati call “pawky Scotch humor,” and he, of 
course, has an extensive repertoire of stories to demonstrate, as 
follows and to-wit: Said Donald McFee, the host, “Wad ye like 
a glass o’ milk?” “Naw,” replied Sandy McMashie, “There’s 
nae occasion for drinkin’ milk.” “Weel.” teased the host, ““Meb- 
be ye’ll tak’ a cup o’ tea?” “Naw,” said McMashie, stubbornly. 
“There’s nae occasion for drinkin’ tea.” “Then,” came the final 
and irresistible appeal, “Whit aboot a nice wee Scotch and 
soda?” With a benign expression on his red face, McMashie 
answered, “There’s nae occasion for soda.” 


And no Caledonian roundup could be considered complete 
without that ubiquitous laddie from the General Petroleuem 
Corporation—Brice Gillespie. Brice is as well known to Calli- 
fornia oil men as is the climate to the Chamber of Commerce. 
His speech simply reeks of heather and haggis and he is an 
adept dispenser of quiet but keen wit. A past president of the 
St. Andrews Society, his comments on affairs of the day are 
still much in demand by the members to whom he dishes out 
delectable slices in Scotiana, shaped by a native tongue that 
positively rolls an r until it is dizzy. As a brief sample of Gilles- 
pian folklore we recommend the solicitous enquiry of a sympa- 
thetic crofter, “Ah hope the laird’s temperature is no higher 
the day,” and the callous remark of the attending physician. 
“Ah hope so, too—he passed awa’ last nicht.” 


Ox Morgan, the Byron Jackson executive, body by Fischer, 
is in England on a business trip and all that sort of bally 
twaddle, don’t you know. Being an impressionable sort of a 
person, he will likely be back one of these fine days, sporting a 
suit of harris tweeds, a monocle, and an Oxford accent. We 
understand that when he is across the pond he is going to get 
the lowdown on this game they call cricket. They say the first 
game of cricket was started by William the Conquerer in 1066 
—and in some quarters, indeed, they say that same game is still 
in progress. 


Some years ago, according to Frosty Martin, a group of effici- 
ency experts were delegated to determine the cause of fatigue 
among oil workers. When their investigation was concluded you 
can imagine their surprise to find that it was efficiency experts. 
Frosty, by the way, our Operator 16 tells us, has become an 
influential and highly esteemed gentleman in the thriving life 
of Long Beach, one of the West Coast’s livest towns. As a civic- 
minded person, we are sure he will be interested to learn that in 
the session records of a Presbyterian church over in the neigh- 
boring town of Wilmington, there was found a few years ago a 
resolution—‘“to send a missionary to the struggling little town of 
Los Angeles that is rapidly growing to the north.” We rather 


suspect from the prevailing behavior of the Angelenos that the | 


missionary never got any farther than Dominguez. 


THE PETROLEUM ENGINEER, January, 1946 





For FAST, ACCURATE 


Wire Line Measurement 


’ 
bey 
ty, 


CAVINS 
DEPFHOMETER oo 


mt 





: ie bw eee are ‘5 aes ’ 
i eg, fp fe Ces As ae ee Man 
HMB ee aS 


When cleaning out old wells with sand line tools, such as 
bailers, sand pumps, etc., it is very important to have accurate 
information as to how much sand, shale, or other material is to 
be removed. The Cavins DEPTHOMETER will give you this 
information, and tell you where bottom is in but little more 
time than it takes to make a trip into the well with the tools. 


Light and Handy to Carry 


It is readily portable—weighing only 17 pounds—and can be 
safely taken from one well to another in its strong, safe, carrying 
case. 


Avoid “Stringing-In" Guessing 
Even the most carefully taken “stringing-in’’ measurements are 
apt to be misleading due to slippage of strings tied on the line, 
and to the possibility of human error. The Cavins DEPTH- 
OMETER is so accurate, so fast, safe and simple to use that opera- 
tors with only one well to service tell us that it has paid for itself 
many times over. 


Easy to Install and Use 


The Cavins DEPTHOMETER can be installed on the sand line 
in a few seconds time ready to give you accurate measurements as 
fast as the tools can safely be run in the well. 


Direct-Reading Measurements 


Inasmuch as this device compensates automatically for raising 

-and lowering the tools when “feeling for bottom” the reading at 

any time tells you at a glance the exact depth. Can be supplied for 
metric measurement if desired. 


Send For Illustrated Folder 


Any oil man is welcome to a new folder which gives complete 
information on the Cavins DEPTHOMETER. Hundreds are in 
daily use, and repeat orders prove its success. Priced so low that 
it quickly pays for itself. Write today for details. 


THE CAVINS CO. 


2853 Cherry Avenue, Long Beach 6, California 
Santa Maria - Taft, Ventura - Bakersfield 
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The New in Arc Welding 
... your guide to LOWER COSTS 


NEW EIGHTH EDITION “Procedure Handbook of Arc Welding” 
gives you the latest information on all phases of this fast-growing 
process for lower costs and better products. 35 new procedures. 
22 new cost tables. 16 new subjects in Arc Welding design, tech- 
nique, application. 


Even if you have previous editions of the “Procedure Hand- 
book", you cannot afford to be without the new, authoritative Eighth 
Edition. This 1312-page “bible of Arc Welding” outdates all pre- 
vious editions ... affords you the assurance of reliable reference data 
at negligible cost. 


ONLY 


s[50 


Postpaid 
in U.S. A. 


$2.00 elsewhere 





1312 pages...1647 illustrations. Size 6" x 9” x 144" 
* Machine Design 

* Structural Design 
* Applications 

e Reference Data 


* Welding Methods & Equipment 

* Technique of Welding 

* Procedures, Speeds & Costs 

© Weld Metal & Methods of Testing 
® Weldability of Metals 






Order your Handbook today. 
Mail order and check to: 


THE PETROLEUM 
ENGINEER 


P. O. Box 1589, Dallas, Texas 
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Pol Pressure F§ Control 9 ~->~__">>-. 
Fe NOTE THE FEATURES a. 


| MERCURY SWITCH BOURDON TUBE 
| They cannot be affected by dust, dirt or ¢Hidden back of cover) 
| corrosion; nor are they-subject to open are- The Bourdon tube is the actuating element 5 

ing, oxidation, pitting or sticking of contacts, of the control. It is the oldest known, tried 
| They will give better control service and. and proven element, having been used in 
' | longer control life. gauges for many years. 
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GLASS FACE OUTSIDE ADJUSTMENT ’ 
: The glass face on the cover permits seeing The outside double adjustment with the 
‘ the entire operation of the control in plain calibrated dial and pointers is a convenient 


. il 
. 
. 
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view. One can always tell whether the switch 
circuit is open or closed, a great convenience 
| whenever servicing becomes necessary. 


lercoid Controls give 
100% INercury Switch 
Protectian 


MERCOID CONTROLS 


feature, making it very easy to set the re- 
quired operating range, plainly visible on the 
dial. All guesswork is eliminated. 














FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND INDUSTRIAL -PPLICATIONS 
THE MERCOID CORPORATION, 4201 BELMONT AVE. CHICAGO ILL. 
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Acquires business 


The Bethlehem Supply Company has acquired the plant and 
business of the American Well and Prospecting Company at 
Corsicana, Texas, and will hereafter operate it as a part of the 
Bethlehem Supply Company, according to a statement by G. A. 
Tompson, vice president. The Bethlehem Steel Company pur- 
chased this plant in July, 1944. I. C. Smith is the plant manager. 





Export firm formed 


To coordinate the export activities of the various subsidiaries 
and divisions of the Rockwell Manufacturing Company, the 
Rockwell International Corporation, with offices in the Empire 
State Building, New York, New York, has been organized. 

Under the active direction of A. L. DiGiulian, the Rockwell 
International Corporation will conduct export sales for the 
Pittsburgh Equitable Meter Company, Nordstrom Valve Com- 
pany, Edward Valves, Inc., and establish export sales policies 
for the Delta Manufacturing Company, The V. & O. Press Com- 
pany, Inc., and the Crescent Machine Company, all subsidiaries 
of the Rockwell Manufacturing Company. In addition, the Rock- 
well International Corporation will handle export sales for 
several other independent companies. 





Wildeat High Jinks 


The annual Christmas High Jinks of the Los Angeles Wild- 
cats was a complete sellout at $15 a ticket, long before December 
19, when the so-called playboys of the Western Oil and Gas 
Association staged a tiptop dinner and entertainment at the 
Biltmore Bowl, proceeds of which will go to 'the Arts and Skills 
Division of the American Red Cross. This year marked the 
return to the lusty dramas of prewar days and there was no 
evidence of any diminution in lustiness. 

Russ Greene was chairman of the evening and handled his 
assignment in a masterful manner, reviewing, first, events of 
consequence in the industry and to the industry during 1945, 
then introducing the Wildcat play, and finally dashing back- 
stage to take a part in it. The play dealt with the trials and tribu- 
lations of the Hardly Able Oil Company as they tried to procure 
a priority for five pounds of nails. If this masterpiece did nothing 
else, it brought to light a real actor in the person of Bill Eggles- 
ton, chief petroleum engineer for Union Oil Company, whose 
classic rendition of the pathetic story of Simon Legree and Little 
Eva was the outstanding hit of the evening. 

The evening of diversion followed a full day’s meeting and 
conference of the Western Oil and Gas Association, which 
opened with the annual address of the president, Ralph Lloyd, 
and was delivered in his usual eloquent and earnest style. Re- 
ports on the various interests of the organization were made by 
executive vice president, Don Gilman; safety committee chair- 
man, R. E. Donovan; Washington representative, Honorable ~ 
Wesley E. Disney, and Charles C: Stanley, chairman of the legal 
committee. The meeting closed with a review of a public rela- 
tions survey of the industry conducted by Lee and Losh and 
presented by John C. Lee. 





Truck manufacturing plant 


International Harvester Company has announced the estab- 
lishment of its first Pacific Coast motor truck manufacturing 
plant at Emeryville, California, in the San Francisco Bay area. 

Peter V. Moulder, vice president in charge of the company’s 
motor truck division, who made the announcement, said the 
Emeryville Works would produce 6 models of heavy-duty Inter- 
national trucks, especially designed for the highway and off-the- 
highway needs of truck operators in the 11 western states. 

The company has entered into a 10-year lease on a manufac- 
turing plant in Emeryville owned by the Tidewater Associated. 

Moulder announced key personnel of the Emeryville Works 
as follows: Adolph W. Engstrom, works manager; Robert 
Urich. chief engineer; F. C. Miller, auditor; E. H. Bickell, ma- 
terial controller; E. C. Becker, buyer; H. E. Straub, general 
foreman; H. W. Timm, service engineer, and A. S. Busselle, 
parts manager. 


THE PETROLEUM ENGINEER, January, 1946 























Irwin sales manager 


Bruce A. Irwin has been appointed sales manager of the 
Hamel-Dahl Company of Providence, 
Rhode Island, manufacturer of automatic 
control equipment. Effective January 1, 
Irwin assumes complete responsibility for 
sales as well as advertising. Irwin during 
the war years of 1942 through 1944 was sec- 
retary of the Petroleum Administration for 
War’s materials coordinating committee, 
which allocated all material used by the 
petroleum industry. While in Washington, 
D. C., Irwin was at the same time chief of 
PAW’s materials reqirements section and 
petroleum projects section. He also sat on 
WPB’s industrial engine committee, which 


Bruce Irwin 
allocated all industrial engines for both military and civilian use. 





Name changed 


The Bettis Sales Company is now operating under the name 
of Bettis Corporation. The change became effective January 1. 
All present personnel has been retained in the new organization, 
according to John M. Sheesley, president, who makes the an- 
nouncement. 

Sheesley also announces the purchase of a one-acre site in the 
projected Oil Field Supply Row Center in Houston, on which 
construction of a warehouse and office building will soon begin. 
The new plant will cover approximately 15.000 sq. ft. and will 
offer the equipment buyer a convenient source of supply. 





Firm name changed 

Edward Valve and Manufacturing Company, Inc., East Chi- 
cago, Indiana, has been renamed Edward Valves, Inc. The com- 
pany, which manufactures cast and forged steel valves, is a 
subsidiary of the Rockwell Manufacturing Company. 

In announcing the change. Col. Willard F. Rockwell, chair- 
man and president of the Rockwell Manufacturing Company, 
emphasized that the change in name was a matter of simplifica- 
tion for marketing purposes and that no change in personnel 
or sales policies was planned. W. F. Crawford continues as 
president of Edward Valves, Inc. 

An expansion of manufacturing: facilities is planned at the 
Edward plant and the first of several additional buildings is 
under construction, 





Wiggins succeeds Rohwer 


Oscar H. D. Rohwer, vice president of the Universal Atlas 
Cement Company, Chicago. Illinois, United States Steel Cor- 
poration subsidiary, retired December 31. He is succeeded by 
Fred T. Wiggins, former sales manager, Birmingham, and more 
recently assistant to vice president, New York, who has been 
elected vice president, Western Region, Chicago. 

Joining Universal Atlas as a salesman, Rohwer has occupied 
the positions of special representative, division sales manager, 
assistant general sales manager, and since 1937, vice president. 
He also has been in charge of oil-well cement sales in the Mid- 
Continent area. 














Simplicity itself— 





FLEXO JOINTS 


are used everywhere in industry to convey steam, compressed 
air, gas, water, oil and other fluids through movable pipe 
lines or to supply machinery or equipment with any fluid 
while in motion. Simplicity is one of the outstanding features 
of FLEXO JOINTS as there are no springs, ground surfaces 
or delicate parts embodied in their construction. They are 
equally as simple to install and will outlast the pipe to 
which attached. Reasonable first cost and low—extremely 
low—maintenance cost have placed them in large and small 
plants throughout the world. 


Four styles; iron pipe sizes from '/, inch to 3 inches. 


Write for prices and discounts. 
FLEXO SUPPLY COMPANY, Inc. 
4230 Olive Street St. Louis 8, Mo. 
In Canada: S$. A. Armstrong, Ltd. 
115 Dupont Street, Toronto 5 














Style ‘"B"' 


bAbtS 


Style ''F'’ 








Gage Glasses 




































and Guards — 

f B il — Sa heer, nt :~ tee, 
oF ol ers tg ay Shields. ais. 
Tanks, etc. 

all Pressures an 

State your needs UB 


supplied in all sizes 
All shipments from stock. Send for catalog. 


OT IVIATG a 


Livingston 6-1400 








Livingston, N. J. 








MAILING LISTS 


Personnel of Producers, Refiners, Natural 
Gasoline-Cycling Plants, Oil and Gas Pipe 
Lines, Drilling Contractors, Supply Stores, 
Machine-Manufacturing Shops, etc. Write 
for catalogue. 


Oil Industry Mailing List Co. 
TOM ROBINSON, Manager 
319 Castle Building Tulsa 3, Oklahoma 
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OIL FIELD LANTERNS 
(MODEL 940 UL) 


@SPARKPROOF construction 
throughout. Light socket ejects 
broken bulbs. Wide adjusting range 
—from beam to floodlight at turn of 
lens. Flexible Directional Beam. Wire- 
less Sliding Switch. Easy Grip Handle. 
Runs on 6-Volt Lantern 


a, Battery. © At Your Sup- $4.00 
Listed and Approved by Underwrit- ply Distributor, or write LIST 
ers’ Lab., Inc. Report No. E14729. forimmediate delivery. PRICE 


THE METAL WARE CORP. ws fon sin 


279 
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HERE’S THE OIL-GAGING 
TAPE YOU'VE BEEN 
LOOKING FOR! | 


“ATLAS” CHROME CLAD 





Put this rugged oil-gaging tape 
the 


paces! It still comes up accurate 


through roughest, toughest 


and easy to read! The satin chrome 


jacket of the extra heavy line will 
not crack, chip, or peel—it resists 
rust—and it makes a perfect back- 
ground for the oil level. Operation | 
smooth and rapid. Husky frame. | 
Order the Lufkin “Atlas” through | 
your supply house. For free cata- | 
log write THE LUFKIN RULE: CO., 
SAGINAW, MICH., New York City. 


WEKIM ‘0 | 


FOR ACCURACY 
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pousTon: 631 Esperson Building 
Houston, Texas 
Los ANGELES : 1709 West sth Street 
Los angeles 14, Calif. 
969 


CARACAS : apartado 1 
Caracas, venezuela 


poGotA: apartado Aeree 4549 
Bogota, Colombia 
el free 10 call upon these offices or our 


Please fe 
e for information and cooperation. 


main offic 
T,) 


ton al ge 


‘ VENEZUE 
LA « BOGOTA, COLOMBIA 











